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Table 4-10. Iron and Steel Manufacturing Facility 2014 Average Direct Discharge
Copper Concentration Data

Number of Data
i Points *
2014 Tron and Steel Facility DMR Data 43 0.519 10.9 15,600°
2014 Iron and Steel Facility TRI Data 21 1.00 10.0 180

Source: DMRLTConcOutput2014 vi; (ERG, 2016)

@ The number of data points represents the number of outfalls, not facilities. Some facilities have more than one
outfall.

This maximum data point is an outlier. Michigan Secamless Tube reported a yearly average discharge of 15.56
mg/L (15,560 pg/L) of copper, which is several orders of magnitude higher than the other concentration data
points. The next highest data point is 0.112 mg/L (112 pg/L).

Evaluation of Indirect Discharge Copper Concentrations

For this analysis, EPA obtained copper concentration data from three iron and steel
manufacturing facilities reporting indirect releases to TRIin 2014. Table 4-11 summarizes these
average iron and steel manufacturing facility 2014 TRI copper concentration data being sent to
POTWs. EPA compared these concentrations to the LTAs from the 2002 rule listed in Table 4-9.
The comparison shows that the median copper concentration is above both subcategory LTAs
shown in Table 4-9. However, the concentrations listed in Table 4-11 represent concentrations
from facilities reporting the highest indirect releases of copper to TRL

Table 4-11. Iron and Steel Manufacturing Facility 2014 Average Indirect Discharge
Copper Concentration Data

Number of Copper Concentrations (uo
Data Type Data Pmnts : ini

2014 Tron and Steel Fac1hty TRI Data 31.0 97.5 610

Source: (ERG, 2016)
@ The number of data points represents the number of outfalls, not facilities. Some facilities have more than one
outfall.

4.1.4.4 Evaluation of Manganese Discharge Concentrations

During the 2002 rulemaking, EPA evaluated discharges and calculated LTAs for
manganese reflecting technology bases for the proposed subcategories considered during the
development of the rulemaking. Table 4-12 lists the technology bases and manganese LTAs
extracted from the Iron and Steel Manutacturing Development Document (U.S. EPA, 2002).

Table 4-12. 2002 Iron and Steel Manufacturing Rule Technology Bases and LTA
Manganese Values by Subcategory

LTAfor
Subcatecory Manganese
(Sesment) Ontion Technolooy Basis o/l

Other BPT High-rate recycle, oil/water separation, and treatment 16.6
(Forging) of blowdown with multimedia filtration. )
Finishing BAT In-process technologies include flow reduction through 579
(Carbon and Alloy) countercurrent rinsing, recycle of fume scrubber water, )

4-16



ED_002429_00002811-00056 EPA-HQ-2019-003729

4—FEPA’s Continued Preliminary Review of Categories Identified From the 2015 Toxicity Ranking Analysis
Section 4.1—=Iron and Steel Manufacturing (40 CFR Part 420)

Table 4-12. 2002 Iron and Steel Manufacturing Rule Technology Bases and LTA
Manganese Values by Subcategory

LTA for
Subcatesory Manganese
(Besment pii Technolooy Basis neg/l

and reuse of acid. End-of-pipe treatment includes oil
removal, flow equalization, hexavalent chromium
reduction (for certain waste streains), metals
precipitation, gravity clarification, sludge dewatering.
High-rate recycle using a scale pit with oil skimming, a
roughing clarifier with oil skimining, sludge
dewatering, a multimedia filter for polishing, and a

Integrated Steel

(Stainless) BAT cooling tower to lower the water temperature to 67.6
acceptable levels to reuse and treatment of blowdown
with multimedia filtration.
Other High-rate recycle with solids removal using a classifier
(Direct-Reduced BPT and clarifier, cooling, sludge dewatering, and treatment 1,250
Ironmaking (DRI)) of blowdown with multimedia filtration,

Source: (U.S. EPA, 2002)
BPT: Best Practicable Control Technology Currently Available
BAT: Best Available Technology Economically Achicvable

Evaluation of Direct Discharge Manganese Concentrations

For this analysis, EPA obtained manganese concentration data from 13 iron and steel
manufacturing facilities: six from data reported on 2014 DMRs and 7 from facilities reporting
direct releases to TRI in 2014. Table 4-13 summarizes the average iron and steel manufacturing
direct discharging facility 2014 DMR and TRI manganese concentration data. EPA compared the
range of facility concentrations shown in Table 4-13 to the manganese LTAs from the 2002 rule
listed in Table 4-12. The comparison shows that the median manganese concentrations from
DMR and TRI data are above three of the subcategory LTAs (other subcategory, forging
segment, finishing subcategory, and integrated steel subcategory) and below the other
subcategory, DRI segment LTA. However, for this screening-level analysis EPA did not identify
and directly compare the individual facility discharges with the LTAs.

Table 4-13. Iron and Steel Manufacturing Facility 2014 Average Direct Discharge
Manganese Concentration Data

Number of
Data Type Data Points®

2014 Tron and Steel Facility DMR Data 17 49.0 259 1,900

2014 Tron and Steel Facility TRI Data 30 5.00 110 115,000°
Source: DMRLTConcOutput2014 v, (ERG, 2016)
@ The number of data points represents the number of outfalls, not facilities. Some facilities have more than one
outfall.
> These data may contain outliers. US Gary Works reported 28.5 mg/L (28,500 ug/L) of manganese and US Edgar
Thompson reported 115 mg/L (115,000 pg/L), which formed the basis for their TRI release estimates in 2014.
These values are several orders of magnitude greater than the rest of the manganese concentrations.
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Evaluation of Indirect Discharge Manganese Concentrations

For this analysis, EPA obtained manganese concentration data from one iron and steel
manufacturing facility reporting indirect releases to TRIin 2014. Table 4-14 presents the average
2014 TRI manganese concentration data for this facility being sent to a POTW. EPA compared
the concentration to the manganese LTAs from the 2002 rule listed in Table 4-12. The
comparison shows that this facility’s average concentration (265 pg/L) is above three of the
subcategory LTAs (Other subcategory, forging segment, finishing subcategory, and integrated
steel subcategory) and below the other subcategory, DRI segment LTA, similar to the direct
discharges. However, the concentration data are from a facility reporting the highest indirect
releases of manganese to TRL

Table 4-14. Iron and Steel Manufacturing Facility 2014 Average Indirect Discharge
Manganese Concentration Data

Facility Name and Location Average Mancanese Concentration

Valbruna Slater Stainless Steel, Fort Wayne, IN 265 pg/L

Source: (ERG, 2016; Hacker, 2016)

The review of facility direct and indirect concentration data discussed above showed that
most of the concentration values are above the LTAs for manganese identified during the 2002
rulemaking. EPA followed up with two additional iron and steel manufacturing facilities with
manganese discharges in the 2014 DMR data to further discuss sources and treatment of
manganese. The facilities confirmed that they do not use manganese in their processes and were
not able to identify the source of the manganese discharges in their wastewater. Both facilities
suspect the discharges may result from background concentrations in the influent water they use.
Additionally, neither facility specifically adds manganese as a wastewater treatment chemical
(Gill, 2016; Smith, 2016).

4.1.4.5 Summary of Information Obtained from States Regarding Discharges of Lead,
Nitrate, Copper, and Manganese

EPA contacted two state permitting authorities, Indiana Department of Natural Resources
(IDNR) and the West Virginia Department of Environmental Protection (WV DEP), that have a
high proportion of iron and steel manufacturing facilities with DMR discharges of lead, nitrate,
copper, and/or manganese to collect additional information on the development of permit limits
and help inform its understanding of the discharge of these pollutants, particularly since three of
these pollutants (nitrate, copper, and manganese) do not have limitations established by the Iron
and Steel Manufacturing ELGs.

Lead

The IDNR contact stated that because lead has technology-based limitations under the
Iron and Steel Manufacturing ELGs, their focus is on evaluating whether a water-quality based
limitation is needed by calculating a reasonable potential for lead to be present in the wastewater
at a level requiring a water quality-based permit limit. The reasonable potential is determined
using facility information and data provided with a permit application. The state contact
indicated that lead is typically introduced at an iron and steel facility through metal finishing or
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other polishing operations. The contact also stated that iron and steel manufacturing facilities use
well-established technologies for removing metals in their wastewater, generally removing the
metals through solids removal (Rigney, 2016).

The WV DEP contact stated that permit writers compare lead concentrations from a
facility permit application to water quality standards for lead and to the Iron and Steel
Manufacturing ELGs, and the most stringent limit is applied in the facility permit. Further,
according to the state contact, a facility’s permit can have a mass-based lead limit to comply with
the ELGs and a water quality-based concentration limit to comply with the water quality
standards (Lockhart, 2016).

Nitrate

In Indiana, nitrate limits are based on water quality standards; if there is a drinking water
intake downstream, the limits are based on the distance to the intake (Rigney, 2016).

In West Virginia, if the permit application contains nitrate discharges, the state will
calculate a reasonable potential to discharge and apply the water quality standard (10 mg/L). If
the discharge is very high, the state will set a performance-based limit for nitrate (Lockhart,
2016).

Copper

For both states, copper permit limits are based on water quality standards (Lockhart,
2016; Rigney, 2016). In Indiana, the state establishes water-quality-based effluent limits for
copper using the tables of water quality criteria under 327 IAC 2 (Indiana General Assembly,
2016). The state contact indicated that solids removal removes metals from wastewater and the
efficiency of removal is correlated to the pH of the system (Rigney, 2016).

Manganese

In Indiana, the discharge concentration data are compared to the water quality criteria (if
there are any for the pollutant) to determine a reasonable potential to discharge, and the state sets
a limit if needed. The Indiana state contact indicated that manganese is not typically added at
iron and steel manufacturing facilities; it is a component of coal and could be a byproduct of coal
combustion and other burnings (Rigney, 2016). In West Virginia, manganese permit limits are
based on water quality standards (Lockhart, 2016).

4.1.4.6 Evaluation of Available Treatment Technology Performance Data for Lead,
Nitrate, Copper, and Manganese

EPA reviewed recent literature compiled in the IWTT Database to identify emerging
treatment technologies that are being evaluated and/or implemented within the iron and steel
manufacturing industry, or that are being evaluated and/or implemented in other industries,
specifically for the removal of lead, nitrate, copper, and manganese (for more information on the
IWTT Database, see Section 6.2 of this report). EPA identified 21 articles that described removal
of these pollutants, one of which was specific to the iron and steel manufacturing industry. Table
4-17, at the end of this subsection, summarizes these systems and their treatment effectiveness.
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According to information collected during the 2002 Iron and Steel Manufacturing
rulemaking, the industry extensively uses physical/chemical treatment technologies.
Physical/chemical treatment can effectively remove pollutants such as TSS, oil and grease, heavy
organics (tars), ammonia, cyanide, and metals. EPA also identified biological treatment
technologies used in the industry, particularly for the cokemaking sector, targeted for removal of
organics and nutrients (U.S. EPA, 2002). Table 4-15 lists the general chemical/physical and
biological treatment technologies EPA identified in place in the iron and steel manufacturing
industry during the 2002 rulemaking.

Table 4-15. Chemical/Physical and Biological Treatment Technologies Used by the Iron
and Steel Manufacturing Industry in 2002

Treatment Technolosy Type Applicable Technologics

Chemical/Physical Equalization

Tar removal

Free and fixed ammonia distillation (stripping)

Cooling towers

Shell-and-tube heat exchangers

Alkaline chlorination/breakpoint chlorination

Cyanide precipitation

Ozone oxidation

Gravity flotation

Oil/water scparation

Chemical emulsion breaking and dissolved air flotation
Ultrafiltration

Carbon dioxide injection

Hexavalent chromium reduction

Chemical precipitation

Ton exchange

Scale pits with oil skimming

Classifiers

Clarification/sedimentation

Microfiltration

Multimedia filtration

Granular activated carbon

Biological nitrification using conventional activated sludge
Biological nitrification using sequencing batch reactors (SBRs)
Biological nitrification using attached growth
Biological denitrification

Biological

Source: (U.S. EPA, 2002)

EPA identified in IWTT a variety of wastewater treatment technologies that have recently
been investigated as treatments for lead, nitrate, copper, and manganese, summarized in Table
4-17, though most are pilot-scale. Much of the treatment performance data for these technologies
address metal removals, and, except for seven systems, achieve removal rates greater than 82
percent. Effluent concentrations for lead, nitrate, copper, and manganese were not consistent
across the identified studies.
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Table 4-16 summarizes the effluent concentrations from the studies identified in IWTT
(detailed in Table 4-17) and the range of LTA concentrations considered during the 2002 Iron
and Steel Manufacturing rulemaking for lead, nitrate, copper, and manganese.

As shown in Table 4-16 and Table 4-17, effluent concentrations of lead identified from
studies in IWTT are generally less than, but on the same order of magnitude and as the range of
the LTA lead concentrations identified for the 2002 rulemaking. Two of the four studies listed in
Table 4-17 show concentrations lower than the median lead concentrations identified from the
2014 DMR and TRI direct discharge data (0.0025 mg/L and 0.00282 mg/L, respectively),
however, EPA notes that the performance data were not specific to the treatment of iron and steel
manufacturing wastewater.

Effluent concentrations of nitrate from studies in IWTT are generally of the same order of
magnitude as the range of LTA nitrate concentrations identified for the 2002 rulemaking for all
but the cokemaking subcategory, BAT option, which is two orders of magnitude higher than the
other subcategory LTAs. Similarly, a comparison of the 2002 LTA range (without the
cokemaking subcategory, BAT option) and the concentrations achieved in the IWTT studies
showed one study achieved concentrations below the LTA range. In addition, several of the
studies listed in Table 4-17 show concentrations lower than the median nitrate concentrations
identified from the 2014 DMR and TRI direct discharge data (1.74 mg/L and 1.44 mg/L,
respectively), however, EPA notes that the performance data were not specific to the treatment of
iron and steel manufacturing wastewater.

Effluent concentrations of copper from studies in IWTT are generally of the same order
of magnitude as the range of the LTA copper concentrations identified for the 2002 rulemaking.
Two studies achieved copper concentrations below the copper LTA range. In addition, several of
the studies listed in Table 4-17 show concentrations below the median copper concentrations
identified from the 2014 DMR and TRI direct discharge data (0.0109 mg/L and 0.01 mg/L,
respectively). EPA notes that only one of the studies in IWTT was specific to the treatment of
iron and steel manufacturing wastewater and the reported effluent concentration of copper was
the highest among the studies in IWTT (<2 mg/L) and two orders of magnitude higher than the
LTAs identified for the 2002 rulemaking and DMR and TRI concentrations.

Of the treatment technology performance data for manganese removal in IWTT, only one
study showed effluent manganese concentrations lower than the range of LTA manganese
concentrations identified for the 2002 rulemaking, however, it was applied to petroleum refinery
wastewater and was pilot scale. In general, manganese effluent concentrations observed from
the studies in IWTT are also higher than, or the same order of magnitude as the median
manganese concentrations identified from the 2014 DMR and TRI direct discharge data (0.259
mg/L and 0.11 mg/L, respectively), however, EPA notes the performance data were not specific
to the treatment of iron and steel manufacturing wastewater.
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Table 4-16. Treatment Technology Performance Data and LTA Values for Lead, Nitrate,
Copper, and Manganese

Lead Nitrate Copper Manganese
Parameter mp/L) (mg/L) my/l) me/L)

LTA Concentrations by Subcategory (Segment)

Non-Integrated Steelmaking and Hot Forming 0.00643 - - -
(Carbon/Alloy) '

Finishing (Carbon/Alloy) 0.00754 0.114 0.021 0.0572
Integrated and Stand-Alone Hot Forming 0.0141 - - -
(Carbon/Alloy) '

Integrated and Stand-Alone Hot Forming (Stainless) 0.0693 1.95 0.0101 0.0676
Cokemaking (Byproduct Recovery), PSES Option 1 - 0.831 - -
Cokemaking (Byproduct Recovery), BAT Option 1 - 114 - -
Other (Forging) - - - 0.0466
Other (Direct-Reduced Ironmaking (DRI)) - - - 1.25
Range of IWTT Concentration Data shown in Table 4-17

Minimum Effluent Concentration <0.001 0.01 0.00223 <0.01
Maximum Effluent Concentration 0.0528 2.8 <2.0 1.77

Source: (U.S. EPA, 2002)
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Table 4-17. Summary of Wastewater Treatment Technologies for Lead, Nitrate, Copper, and Manganese

Wastewater Treatment Technolooy

Effluent
Concentration

Percent

Treatment

Parameter {Order of Unii Processes) Removal Scale Reference
Membrane bioreactor 76.7% Pilot (Buckles, et al.,
Metal Finishin 2003)
Bag and cartridge filtration, oil/water separation, 0.004 95.0% J Pilot (Pugh, et al.,
flow equalization, membrang filtration ) ) 2014)
Lead Membrane bioreactor, Acration 0.0528 96.7% Ore Mmmg and Pilot (Progress, et al.,
Dressing 2012)
Mechanical pre-treatment, flow equalization, Transportation (Buckles, et al
oil/water separation, membrane bioreactor, <0.001 >76.7% | Equipment Full 2007) ’ v
adsorptive media Cleaning
Adsorptive media o/ (Hayes &
2 >0.0% Petroleum Full Sherwood, 2012)
Membrang filtration, ion exchange, and reverse o Refining . (Ginzburg &
Nitratc 0SMOSis 2.8 88.8% Pilot Cansino, 2009)
Acrobic fixed film biological treatment NR <100% | Coal Mining Full (Reinsel, 2010)
Flow equalization, membrane filtration, and reverse - =0 Ferroalloy . (Benito & Ruiz,
0S1OSis 0.42 97.5% Manufacturing Pilot 2002)
Anaerobic fixed film biological treatment and 0.01 99,99 Pilot (Munirathinam,
membrane filtration ) N Coal Minin ctal., 2011)
Anaerobic fixed film biological treatment and 0.7 97 79, oa g Pilot (Gay. ctal,
. moving bed bioreactor ! e 2012)
Nitrate (as (Somensi. ot al
N) Ozonation 1.8 10.0% Textile Mills Pilot 2010) ’ °
et — Electrical and .
Granular-medl.d filtration, membrane filtration, and 0.73 513% Floctronic Pilot (Huang, ct al.,
reverse 0Smosis 2011)
Components
Electrical and (Kim, et al
Electrocoagulation NR 95.0% Electronic Pilot ;
2012)
Components
Flow equalization, membrane filtration, and reverse 012 93 39 Ferroalloy Pilot (Benito & Ruiz,
Copper 0S1M0Ssis ) 000 Manufacturing 2002)
-~ o/ «
Membrane bioreactor 0.0105 70.5% Pilot g(B)l(;;:l)des, etal,
- - - - Metal Finishi -
Bag and cartridge filtration, oil/water separation, <0.025 > 05.0% ctal Finishing Pilot (Pugh, et al.,
flow equalization, and membrane filtration ) ) 2014)
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Table 4-17. Summary of Wastewater Treatment Technologies for Lead, Nitrate, Copper, and Manganese

Effluent
Wastewater Treatment Technolooy Concentration | Percent Treatment
Parameter {Order of Unii Processes) Removal Scale Reference
. . C . , Nonferrous Metals . (Diels, et al.
7 /i 0, > >
Biologically active filters 95.0% Manufacturing Pilot 2003)
Membrane bioreactor and acration 0.0042 99.3% Ore Mmmg and Pilot (Progress, et al,
Dressing 2012)
) . Steam Electric . (Aldave &
o/
Adsorptive media 0.00223 96.8% Power Generating Pilot Buday. 2011)
Mechanical pre-treatment, flow equalization, Transportation (Buckles, et al
oil/water separation, membrane bioreactor, and 0.011 69.1% Equipment Full 2007) ’ v
adsorptive media Cleaning
Flow equalization, chemical precipitation,
clarification, (repeated in sequence) granular-media <0.02 > 99,59 Aluminum Full (Patrick, et al.,
Copper. fotal filtration, granular activated carbon unit, ion ’ 7% | Forming 2008)
pper. exchange, and reverse osmosis
Che.n}lca! precipitation, acration, and ballasted < > 06.4% Iron and Stgel Pilot (Kessler, 2002)
clarification Manufacturing
Acrobic fixed film biological treatment, chemical ” 1o . . (Ahmad, et al.,
precipitation, and powdered activated carbon 0.15 >3.1% Metal Finishing Pilot 2010)
Chemical precipitation, dissolved air flotation, and o . (Colic & Hogan,
granular-media filtration 0.23 98.6% Ore Mining and Pilot 2012)
Manganese Membrane bioreactor and acration 1.77 82.0% Dressing Pilot gl;’)rlozg)ress, ctal.,
Constructed wetlands NR 92.5% Stea_m Electric . Pilot (Morrison, ctal.,
Power Generating 2011)
Membrane filtration, ion exchange, and reverse ~o, | Petroleum . (Ginzburg &
0SMosis <0.01 > 83.3% Refining Pilot Cansino, 2009)

NR — Not Reported
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4.1.5 Iron and Steel Manufacturing Category NPRI Analysis

EPA evaluated the utility of using data from Canada’s NPRI to identify potential
additional pollutants that may be present in industrial wastewater discharges from facilities in the
U.S,, as indicated by their presence in industrial wastewater discharges from facilities in Canada.
Section 2.2 of this report provides a general overview of the NPRI analyses and methodology.
This section presents EPA’s review of the NPRI data specific to the Iron and Steel
Manufacturing Category.

4.1.51 NPRI Analysis Overview

EPA compared water release data in TRI to data reported in Canada’s NPRI for the Iron
and Steel Manufacturing Category to identify the pollutants reported in NPRI, but not captured
in the TRI For those pollutants, EPA compared the reporting requirements between NPRI and
TRI to understand the impact of any reporting differences (e.g., are the thresholds for reporting
similar, do groups of reported chemicals include the same set of individual compounds, etc.) and
further evaluated the potential for releases of these pollutants in the U.S.

For this analysis, EPA evaluated 2013 TRI and NPRI data, the most recent data available
in both datasets at the time of review. EPA processed the data as described in Section 2.2 to
obtain the relevant industry category, pollutant names, facility counts, and water releases for
each of the datasets. For facilities associated with the Iron and Steel Manufacturing Category,
EPA compared the list of pollutants with water releases reported to NPRI and TRL

In 2013, 19 Canadian iron and steel manufacturers reported water release data for 45
pollutants to NPRI, while 215 U.S. iron and steel manufacturers reported water release data for
39 pollutants to TRI. As shown in Table 4-18, EPA identified 13 pollutants reported to NPRI that
were not reported to TRI by iron and steel manufacturing facilities in 2013. Seven of the 13
pollutants are not included on the EPCRA Section 313 Chemical List for 2013 (2013 List of TRI
Chemicals); therefore, facilities are not required to report releases for these pollutants (U.S. EPA,
2014b).

Table 4-18. Pollutants Reported by Iron and Steel Manufacturing Facilities to 2013 NPRI
but not to 2013 TRI

Number of NPRI Iron and Percentage of all NPRI

Steel Manufucturing Tron and Steel

On 2013 Listof | Facilities Reporting Pollutant | Manufacturing Facilities

Pollutant Name TRI Chemicaly? Release to Witer Reporting Water Release
Acenaphthene - PAH N 1 5%
Acenaphthylene - PAH N 2 11%
Aluminum (fume or dust) Y 1 5%
Benzo(e)pyrene — PAH N 1 5%
Benzo(g.h,i)perylene — PAH Y 3 16%
Calcium fluoride N 1 3%
Chlorine Y 1 3%
Fluorene - PAH N 2 11%
Hydrochloric acid Y 2 11%
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Table 4-18. Pollutants Reported by Iron and Steel Manufacturing Facilities to 2013 NPRI

but not to 2013 TRI
Number of NPRI Iron and Percentaze of all NPR1
Steel Manufacturine Tron and Steel

On 2013 List of | Facilities Reporting Pollutant | Manufacturing Facilities

Pollutant Name TRI Chemicals Release to Water Reporting Water Release
Perylene - PAH N 2 11%
Phosphorus (total) Ne 6 32%
Pyrene - PAH N 3 16%
Sulfuric acid Y 2 11%

Source: NPRICompare2013, TRILTOutput2013 v, (U.S. EPA, 2014b)

PAH: Polycyclic Aromatic Hydrocarbon

a Refers to pollutants included in the 2013 List of TRI Chemicals, regardless of whether water releases were
reported for the pollutant.

b Chlorine is in gaseous form, and not expected to be released to water under typical conditions (U.S. EPA, 1998).

¢ The 2013 List of TRI Chemicals only includes Phosphorus (yellow or white). Yellow and white phosphorus, both
allotropes of elemental phosphorus, are hazardous pollutants that spontancously ignite in air. During the 2006
Annual Review, EPA identified that facilities were incorrectly reporting discharges of total phosphorus (i.c., the
phosphorus portion of phosphorus-containing compounds) as phosphorus (vellow or white) (U.S. EPA, 2006).
Therefore, EPA concluded that it was appropriate to exclude all phosphorus (vellow or white) discharges reported
to TRI, and has made such adjustments to the data, beginning with the 2011 Annual Review (U.S. EPA, 2012).
Total phosphorus (as reported in NPRI) is not included in the current List of TRI chemicals (for reporting year
2015).

4.1.5.2 NPRI Pollutant Analysis

EPA identified 13 pollutants reported to NPRI in 2013 that were not reported to TRI,
over half of which are polycyclic aromatic hydrocarbons. All but phosphorus were reported to
NPRI by less than 20 percent of reporting facilities. Because phosphorus was reported to NPRI
by 32 percent of facilities, EPA performed a more in-depth analysis of this pollutant.

No iron and steel manufacturing facilities reported total phosphorus releases to TRI in
2013 because total phosphorus is not a TRI-listed pollutant. However, TRI does include one
form of phosphorus on the 2013 List of TRI Chemicals, known as yellow or white phosphorus
(U.S. EPA, 2014b). Historically, as part of its ELG planning review process, EPA excludes
yellow or white phosphorus reported to TRI from its analyses because this elemental form of
phosphorus is insoluble in water and is not the same form of phosphorus commonly measured in
wastewater (U.S. EPA, 2012). According to NPRI reporting guidance, total phosphorus does not
include yellow or white phosphorus; NPRI includes yellow or white phosphorus as a separate
pollutant (Environment Canada, 2015).

EPA compared the magnitude of the phosphorous releases reported in NPRI to available
2013 DMR data for phosphorous. The 2013 NPRI total phosphorus releases ranged from 66.1
pounds to 4,880 pounds, as shown in Table 4-19. The total phosphorus discharges reported by
the top ten discharging iron and steel manufacturing facilities in DMR range from 77.3 pounds to
13,100 pounds, as shown in Table 4-20. These top ten facilities account for over 99 percent of
the total 2013 DMR total phosphorus discharges reported by iron and steel manufacturing
facilities. In general, total phosphorus releases reported by iron and steel manufacturing facilities
to NPRIin Canada are similar to the total phosphorus discharges reported by iron and steel
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manufacturing facilities on DMRs in the U.S., with the exception of the top two facilities
reporting total phosphorus discharges on DMRs, which have much higher discharges.

Though several facilities report total phosphorus discharges on DMRs, phosphorus does
not have limitations in the Iron and Steel Manufacturing ELGs. In addition, EPA has not
previously reviewed total phosphorus discharges for the iron and steel manufacturing industry as
part of recent ELG planning reviews. Total phosphorus does not have an associated toxic
weighting factor and subsequently does not appear in EPA’s TRA. See Section 2 of EPA’s 2015
Annual Review Report for more information on toxic weighting factors and EPA’s TRA (U.S.
EPA, 2016a).

Table 4-19. Top 2013 Iron and Steel Manufacturing Facilities Reporting Total
Phosphorus Releases to NPRI

Direct Poundsof | Indirect Pounds | Total Pounds
Facility Pollutant of Pollutant of Pollutant
Facility Name 1 veation Released Released Released

Dofasco Hamilton Hamilton, ON 1,520 3,370 4,880
Hamilton Works Hamilton, ON 1,350 832 2.180
Gerdau Ameristeel Corporation, . " "
Whitby Mill Whitby, ON 0 379 379
Evraz Inc NA Canada - Regina | pooin, s 0 101 101
Facilities

Sivaco Ontario Ingersoll, ON 0 95.2 95.2
Rio Tinto Fer Et Titane Inc. ! .
Complexe De Sorel-Tracy Sorel-Tracy, QC 66.1 0 66.1
Total 2,930 4,780 7,710

Source: (Environment Canada, 2014).
Note: Facilities report pounds of pollutant released directly to surface waters or indirectly to POTWs.

Table 4-20. Top 2013 Iron and Steel Manufacturing Facilities Reporting Total
Phosphorus Discharges on DMRs

Mittal Steel Usa Weirton Inc Weirton, WV 13,100
Severstal Wheeling Inc — Follansbee Follansbee, WV 12,200
U.S. Steel Corporation - Fairficld Works Fairficld, AL 5,710
Us Steel Fairless Hills Works Fairless Hills, PA 2,820
Nucor Steel Crawfordsville, IN 2,060
Sterling Steel Co LLC Sterling, IL 1,800
Standard Steel LL.C Burnham, PA 691
Crucible Industries LLC Solvay, NY 687
USS Gary Works Gary, IN 116
Michigan Seamless Tube LLC South Lyon, MI 773
All other Iron and Steel Manufacturing dischargers of total phosphorus

(three additional facilities) 70.5
Total 39,300

Source: DMRLTOutput2013 vl
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4.1.6 Summary of the Iron and Steel Manufacturing Category Review

From its evaluation of lead, nitrate, copper, and manganese discharges, EPA learned:

e [Lead. EPA identified a large number of iron and steel manufacturing facilities with
reported lead discharges in the 2013 and 2014 DMR and TRI data. The Iron and Steel
Manufacturing ELGs regulate lead in eight of 13 subcategories. EPA compared
facility concentration data in DMR and provided by facilities reporting to TRI to
concentrations achieved by the technologies evaluated in the 2002 Iron and Steel
Manufacturing rulemaking. The data show that the direct discharge concentrations of
lead from this category are below the concentrations achieved by the technologies
evaluated for the 2002 rulemaking. Facility-specific concentration data for indirect
dischargers are above most of the LTAs for lead evaluated in the 2002 rulemaking;
however, they represent concentrations from facilities reporting the highest indirect
releases of lead to TRI.

Discussions with one state permitting authority indicated that the technologies for
removing metals at iron and steel manufacturing facilities are well established and
that they are generally removed through solids removal. EPA’s review of
performance data in the IWTT Database identified several technologies that
effectively remove lead (not specific to iron and steel manufacturing), achieving
effluent concentrations lower than the median 2014 DMR and TRI lead
concentrations and generally less than, but on the same order of magnitude as the
concentrations achieved by the technologies considered during the 2002 Iron and
Steel Manufacturing rulemaking.

e Nitrate. The Iron and Steel Manufacturing ELGs do not regulate nitrate; however,
EPA identified a large number of facilities with reported nitrate releases in the 2013
and 2014 TRI data. The review of facility concentration data in DMR and data
provided by facilities reporting to TRI demonstrated that, in general, the nitrate direct
discharge concentration values are above, but on the same order of magnitude as the
concentrations achieved by most of the technologies considered in EPA’s 2002
rulemaking for all but the cokemaking subcategory, BAT option, which is two orders
of magnitude higher than the other subcategory LTAs. Only a few facilities report
indirect releases of nitrate to TRI, and EPA was unable to obtain nitrate concentration
data from these dischargers.

EPA’s review of performance data in the IWTT Database identified several
technologies achieving concentrations generally of the same order of magnitude as
the range of LTA nitrate concentrations identified for the 2002 rulemaking for all but
the cokemaking subcategory, BAT option. In addition, several of the studies show
concentrations generally of the same order of magnitude but lower than the median
nitrate concentrations identified from the 2014 DMR and TRI direct discharge data

e (Copper. The Iron and Steel Manufacturing ELGs do not regulate copper; however,
EPA identified a large number of facilities with reported copper releases in the 2013
and 2014 TRI data. The review of available facility concentration data in DMR and
data provided by facilities reporting to TRI demonstrated that the direct discharges of
copper are below, but on the same order of magnitude as the concentrations achieved
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by the technologies considered during the 2002 rulemaking. The indirect discharge
median concentration is above, but on the same order of magnitude as the
concentrations achieved by the technologies considered during the 2002 rulemaking.
However, the indirect data represent concentrations from facilities reporting the
highest indirect releases of copper to TRIL.

Effluent concentrations of copper from studies in IWTT are generally of the same
order of magnitude as the range of the LTA copper concentrations identified for the
2002 rulemaking. Two studies achieved copper concentrations below the copper LTA
range. In addition, several of the studies show concentrations below the median
copper concentrations identified from the 2014 DMR and TRI direct discharge data.

Manganese. The Iron and Steel Manufacturing ELGs do not regulate manganese;
however, EPA identified a large number of facilities with releases in the 2013 and
2014 TRI data. During the 2002 rulemaking, EPA ultimately decided not to establish
manganese limitations because manganese may be used as a treatment chemical.

The review of facility concentration data in DMR and data provided by facilities
reporting direct and/or indirect releases to TRI demonstrated that the median
concentration values are above most y of the concentrations achieved by the
technologies considered during the 2002 rulemaking. EPA followed up with two
additional iron and steel manufacturing facilities; neither facility confirmed the source
of manganese in their wastewater but suspect the discharges may result from
background concentrations in the influent water. One state contact indicated that
manganese is not contained in feedstock at iron and steel manufacturing facilities, but
rather is a component of coal and could be a byproduct of burning coal and other
substances. Of the treatment technology performance data for manganese removal in
IWTT, only one study showed effluent manganese concentrations lower than the
range of LTA manganese concentrations identified for the 2002 rulemaking, however,
it was applied to petroleum refinery wastewater and was pilot scale. In general,
manganese effluent concentrations observed from the studies in IWTT are also higher
than, or the same order of magnitude as the median manganese concentrations
identified from the 2014 DMR and TRI direct discharge data.

EPA’s review of NPRI identified 13 pollutants that were reported in NPRI in 2013
but not to TRI, over half of which are polycyclic aromatic hydrocarbons. EPA
focused its review on total phosphorus, as it was the only pollutant reported by more
than 20 percent of the iron and steel manufacturing facilities to the 2013 NPRIL TRI
does not require facilities to report discharges of total phosphorus, therefore, EPA
compared the magnitude of the 2013 NPRI discharges to total phosphorus discharges
reported in 2013 DMR data. In general, the magnitude of total phosphorus releases in
the 2013 NPR1I is similar to the 2013 DMR total phosphorus loadings, with the
exception of the top two discharges in the U.S., which are much higher.

4.1.7 Iron and Steel Manufacturing Category References
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4.2 Organic Chemicals, Plastics, and Svnthetic Fibers (40 CFR Part 414)

As part of the 2015 Annual Review, EPA initiated a preliminary category review of the
Organic Chemicals, Plastics, and Synthetic Fibers (OCPSF) Category because it ranked high, in
terms of toxic-weighted pound equivalents (TWPE), in the final 2015 toxicity rankings analysis
(TRA) (U.S. EPA, 2016a). EPA previously reviewed discharges from this category as part of the
2004 through 2011, and 2013 Annual Reviews (U.S. EPA, 2004, 2005a, 2005b, 2006, 2007,
2008, 2009a, 2011a, 2012, 2014a). EPA conducted a preliminary study of carbon disulfide
discharges from cellulose products manufacturers in 2011 (U.S. EPA, 2011b) and reviewed
discharges from the chlorinated hydrocarbon manufacturing segment of the OCPSF Category as
part of the Chlorine and Chlorinated Hydrocarbons (CCH) effluent guidelines rulemaking. !’

From its 2015 TRA and preliminary category reviews, EPA decided that the OCPSF
Category warrants further review, specifically related to the discharges of total residual chlorine
and nitrate and nitrate compounds (nitrate) (U.S. EPA, 2016b). The OCPSF Category effluent
limitations guidelines and standards (ELGs) do not regulate either of these pollutants. As part of
this review, EPA further evaluated the discharges of these pollutants to:

e Understand the process operations at OCPSF facilities that generate the pollutants and
how the facilities are currently managing their wastewater.

e Understand how permitting authorities currently regulate discharges of these
pollutants.

e Decide if the concentrations of total residual chlorine or nitrate in effluent discharges
are present at a level that could be reduced by further treatment.

¢ Identify advances in industrial wastewater treatment technology performance for
reducing discharges of the pollutants.

¢ Identify additional pollutants potentially present in facility industrial wastewater
discharges in the U.S ., not currently captured in discharge monitoring report (DMR)
data or Toxics Release Inventory (TRI) data.

Section 4.2.1 provides a background of the OCPSF Category (40 CFR Part 414), and
Section 4.2.2 provides a summary of the results of the previous ELG planning review related to
the OCPSF Category. Sections 4.2.3 through 4.2.6 present EPA’s current review approach and
evaluation of the OCPSF Category, including results from EPA’s continued review of the top
pollutants in the category, evaluation of available treatment technology performance, and the
results of the additional pollutant analysis. Section 4.2.7 summarizes EPA’s current review of the
OCPSF Category.

4.2.1 OCPSF Category Background

The OCPSF Category includes more than 1,000 chemical manufacturing facilities
(identified in 1987 as part of the rulemaking for this category), producing over 25,000 end
products, such as benzene, toluene, polypropylene, polyvinyl chloride, chlorinated solvents,
rubber precursors, rayon, nylon, and polyester. The OCPSF industry is large and diverse, and

17 Based on the information collected during the rulemaking, EPA proposed to delist the CCH manufacturing
segments and discontinue the rulemaking in 2012.
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many plants are highly complex. Some plants produce chemicals in large volumes through
continuous chemical processes, while others produce only small volumes of specialty chemicals
through batch chemical processes (U.S. EPA, 2016¢). The following subsections present an
overview of the OCPSF Category ELGs and their applicability.

4.2.1.1

OCPSF ELGs

EPA promulgated ELGs for the OCPSF Category on November 5, 1987. The OCPSF

Category consists of seven subcategories defined by the manufacture of different products, and
three subcategories based on the type of facility discharge, as shown in Table 4-21, with
corresponding basis for applicability.

Table 4-21. OCPSF ELGs Subcategories

Subcatecory Title

Basis for E1L.G Applicabilit

B Rayon Fibers Cellulosic manmade fiber (Rayon) manufactured by the Viscose

process.
C Other Fibers All other svnthetic fibers (except Rayon) including, but not limited to,
products listed in Section 414.30.

D Thermoplastic Resins Any plastic product classified as a thermoplastic resin including, but
not limited to, products listed in Section 414 .40.

E Thermosettting Resins Any plastic product classified as a thermosetting resin including, but
not limited to, products listed in Section 414.50.

F Commodity Organic Commodity organic chemicals and commodity organic chemical
Chemicals groups including, but not limited to, products listed in Section 414.60.

G Bulk Organic Chemicals Bulk organic chemicals and bulk organic chemical groups including,

but not limited to, products listed in Section 414.70.

H Specialty Organic All other organic chemicals and organic chemical groups including,

Chemicals but not limited to, products listed in the OCPSF Development
Document (Vol. II, Appendix II-A, Table VII).

I Direct Discharge Point Process wastewater discharges resulting from the manufacture of the
Sources That Use End-of- | OCPSF products and product groups from any point source that uses
Pipe-Biological Treatment | end-of-pipe biological treatment or installs end-of-pipe biological

treatment to comply with BPT effluent limitations.

J Direct Discharge Point Process wastewater discharges resulting from the manufacture of the
Sources That Do Not Use OCPSF products and product groups from any point source that docs
End-of-Pipe-Biological not use end-of-pipe biological treatment and does not install end-of-
Treatment pipe biological treatment to comply with Best Practicable Control

Technology Currently Available (BPT) cffluent limitations.

K Indirect Discharge Point Process wastewater discharges resulting from the manufacture of the
Sources OCPSF products and product groups from any indirect discharge point

source.

Source: (U.S. EPA, 2005b).

4.2.1.2

OCPSF Category Applicability

The OCPSF regulation applies to process wastewater discharges resulting from the

manufacture of the products or product groups covered in subparts B through H. For the purpose
of its annual reviews, EPA considers the following 14 North American Industry Classification
System (NAICS) codes and 10 Standard Industrial Classification (SIC) codes to be part of the
OCPSF Category, identified from the NAICS-Point Source Category (NAICS-PSC) and SIC-
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PSC crosswalks developed for the 304m Annual Review process (U.S. EPA, 2009b). The 14
NAICS codes are:

NAICS 325110:

NAICS 325132:
NAICS 325192:
NAICS 325193
NAICS 325199:
NAICS 325211:
NAICS 325221:
NAICS 325222:
NAICS 325520:
NAICS 325612:
NAICS 325620:

NAICS 325998:
Manufacturing

NAICS 424690:
NAICS 562920:

Petrochemical Manufacturing
Synthetic Organic Dye and Pigment Manufacturing
Cyclic Crude and Intermediate Manufacturing

: Ethyl Alcohol Manufacturing

All Other Basic Organic Chemical Manufacturing

Plastics Material and Resin Manufacturing

Cellulosic Organic Fiber Manufacturing

Noncellulosic Organic Fiber Manufacturing

Adhesive Manufacturing

Polish and Other Sanitation Good Manufacturing

Toilet Preparation Manufacturing

All Other Miscellaneous Chemical Product and Preparation

Other Chemical and Allied Products Merchant Wholesalers
Materials Recovery Facilities

The ten SIC codes include:

SIC 2821: Plastics Materials, Synthetic and Resins, and Nonvulcanizable Elastomers
SIC 2823: Cellulosic Man-Made Fibers

SIC 2824: Manmade Organic Fibers, Except Cellulosic

SIC 2842: Specialty Cleaning, Polishing, and Sanitation Preparation

SIC 2844: Perfumes, Cosmetics, and Other Toilet Preparations (except toothpaste,
gel, and dentifrice powders)

SIC 2865: Cyclic Crudes and Intermediates, Dyes, and Organic Pigments

SIC 2869: Industrial Organic Chemicals, NEC (cyclopropane, diethylcyclohexane,
naphthalene sulfonic acid)

SIC 2891: Adhesives and Sealants
SIC 2899: Chemicals and Chemical Preparations, NEC (table salt)
SIC 5169: Chemicals and Allied Products, NEC (merchant wholesalers)

Additionally, wastewater generated by facilities in the following NAICS codes may be
regulated under multiple categories, including OCPSF. 8

NAICS 311999:
NAICS 324199:

All Other Miscellaneous Food Manufacturing
All Other Petroleum and Coal Products Manufacturing

18 Ag part of the 2010 Annual Review, EPA reviewed available information about pollutant loads and manufacturing
operations at facilities reporting these NAICS codes and concluded that the OCPSF ELGs apply to some of the
facilities in these NAICS codes (U.S. EPA, 2011b).
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e NAICS 325120: Industrial Gas Manufacturing

e NAICS 325188: All Other Basic Inorganic Chemical Manufacturing
e NAICS 325510: Paint and Coating Manufacturing

e NAICS 325611: Soap and Other Detergent Manufacturing

e NAICS 326199: All Other Plastics Product Manufacturing

o NAICS 339999: All Other Miscellaneous Manufacturing

The OCPSF ELGs applied to approximately 1,000 facilities at the time of promulgation
in 1987. Approximately 320 of the 1,000 facilities discharged to surface waters, while
approximately 420 facilities discharged to publicly owned treatment works (POTWs). EPA
identified the remaining facilities as either zero dischargers, alternative dischargers, or discharge
status unknown (U.S. EPA, 1987).

EPA identified 649 OCPSF facilities reporting water releases to TRI in 2014, with 201
facilities reporting direct releases to surface waters, 391 facilities reporting indirect releases to
POTWs, and 57 facilities reporting both direct and indirect releases (7RILTOutput2014 v1).
EPA identified 273 OCPSF facilities that submitted 2014 DMR data to the Integrated
Compliance Information System for the National Pollutant Discharge Elimination System (ICIS-
NPDES) (DMRLTOutput2014 v1). While these numbers appear to show a decline in the number
of OCPSF facilities discharging since the 1980s, due to the limitations of the DMR and TRI
datasets, EPA does not have an exact count of how many facilities currently are subject to the
OCPSF ELGs. See Section 2.1 for a discussion on the limitations of DMR and TRI data.

4.2.2 Summary of the Results of the 2015 Annual Review for the OCPSF Category

During the 2015 Annual Review, EPA identified DMR discharges of total residual
chlorine and TRI releases of nitrate for further review. The paragraphs below summarize the
results of EPA’s previous review regarding these two pollutants (U.S. EPA, 2016b).

o Jotal residual chlorine. In 2013, 97 facilities reported total residual chlorine
discharges, out of a total of 280 OCPSF facilities reporting 2013 DMR data. Four
facilities account for over 60 percent of those discharges. EPA reviewed the DMR
data for these four facilities and all four met their permit limits in 2013; however, the
total residual chlorine limit for three of the facilities was a minimum total residual
chlorine concentration limit. EPA did not conduct a facility-level review of the total
residual chlorine discharges for the remaining 93 facilities because no single facility
contributed more than 5,000 TWPE. However, due to the number of facilities with
total residual chlorine discharges in the 2013 DMR data, and an indication that three
of the top four facilities reporting total residual chlorine discharges only have
minimum total residual chlorine limits in their permits, EPA concluded that further
investigation of this pollutant is appropriate to evaluate whether discharges are
industry-wide and present at a level substantial enough for further treatment.

e Nimrate. In 2013, 121 facilities reported releases of nitrate to TRI out of a total of 651
OCPSF facilities reporting 2013 TR1I releases; two facilities account for 38 percent of
those releases. EPA confirmed that both facilities base their nitrate TRI releases on
monitoring data. One facility’s nitrate releases have remained similar from 2010
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through 2013, while the other facility’s nitrate releases have decreased from 2010
through 2013. EPA did not conduct a facility-level review of the remaining 119
facilities reporting TRI nitrate releases in 2013. However, due to the number of
facilities with nitrate releases in the TRI data, EPA concluded that further
investigation of nitrate is appropriate to evaluate whether discharges are industry-
wide and present at a level substantial enough for further treatment.

4.2.3 Introduction to EPA’s Current Evaluation of Specific Pollutants in the OCPSF
Category

For the current review, EPA evaluated the discharges of total residual chlorine and nitrate
to satisfy the objectives outlined above in Section 4.2. The OCPSF ELGs do not regulate either
of these pollutants. Specifically, EPA:

Evaluated available 2014 DMR and TRI data'® for the two pollutants, including
concentration data reported on DMRs.

Contacted several OCPSF facilities reporting nitrate releases to TRI to gather
underlying discharge concentrations that formed the basis for releases reported to TRI
as well as information on process operations contributing to those releases and
wastewater treatment technologies employed.

Contacted state permitting authorities to further understand the development of
pollutant permit limits and current processes for managing wastewater containing
these pollutants.

Researched the performance of available treatment technologies in the Industrial
Wastewater Treatment Technology (IWTT) Database for nitrate.

Reviewed available data in Canada’s National Pollutant Release Inventory (NPRI) to
identify any additional pollutants that may be present in OCPSF wastewater
discharges that are not reported in the U.S. under the TRI or DMR programs.

Table 4-22 compares the 2013 and 2014 TRI and DMR TWPE and the number of
facilities reporting discharges of the two pollutants. Section 4.2.4 presents EPA’s analyses and
results related to total residual chlorine. Section 4.2.5 presents EPA’s analyses and results related
to nitrate. Section 4.2.6 presents EPA’s analysis of the NPRI data.

19 EPA evaluated 2014 data because it represented the most current and complete DMR and TRI dataset available at
the start of the current review. Note that EPA evaluated 2013 DMR and TRI data in support of the 2015 Annual

Review.

% Chlorine is a TRI listed chemical, however, the reported chlorine constituent is a gaseous form of the chemical,
which EPA has concluded does not lead to water releases under normal circumstances. Therefore, EPA excludes
water releases of chlorine reported to TRI from the Water Pollutant Loading Tool. The TRI program does not
include total residual chlorine in its list of reported chemicals (U.S. EPA, 2014¢). As a result, EPA limited its review
to total residual chlorine data reported on 2014 DMRs.
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Table 4-22. 2013 and 2014 DMR and TRI TWPE and Number of OCPSF Facilities
Discharging Total Residual Chlorine and Nitrate

2014 TRI Data 2013 TRI Data 2014 DMR Data 2013 DMR Data
Number of Number of Number of Number of
Pollutant Facilities 2 | TWPE | Facilities * | TWPE | Facilities? | TWPE | Facilities *

Total Residual

Chlorine NR NR NR NR 102 101,000 97 49,200
Nitrate 120 14,000 121 13,200 14 337 16 329
Total for All

Pollutants

Reported 649 379,000¢ 651 286,000¢ 271 314,000¢ 280 224,000¢

Sources: TRILTOutput2014_vi, TRILTOutput2013 vl, DMRLTOutput2014 v1, DMRLTOutput2013 vi.

Note: Sums of individual values may not equal the total presented, due to rounding.

NR: not reported.

2 Number of OCPSF facilitics with TWPE greater than zero.

> The 2014 total residual chlorine DMR TWPE includes corrected data for the top discharging facility carried over
from the 2015 Annual Review (U.S. EPA, 2016a).

¢ EPA did not complete a comprehensive quality review of the remainder of the 2014 TRI and DMR data;
therefore, this total may include outliers. See Section 2.1 for more information.

4 Total includes corrected data as identified during the 2015 Annual Review (U.S. EPA, 2016a).

4.2.4 OCPSF Category Review of Total Residual Chlorine Discharges

As described in Section 4.2.2, from the 2015 Annual Review, EPA identified 97 facilities
with total residual chlorine discharges in the 2013 DMR data, and an indication that three of the
top four facilities reporting total residual chlorine discharges only have minimum total residual
chlorine limits in their permits. Therefore, EPA concluded that further investigation of this
pollutant is appropriate to decide whether discharges are industry-wide and present at a level
substantial enough for further treatment. Total residual chlorine does not have limitations under
the OCPSF ELGs and was not identified as a pollutant of concern during the development of the
ELGs. Additionally, EPA has not conducted a detailed review of total residual chlorine
discharges as part of recent annual reviews or studies of the industry, outside of the preliminary
review conducted as part of the 2015 Annual Review.

For the current review, EPA focused its evaluation on effluent concentrations of total
residual chlorine. As shown in Table 4-22, 102 facilities reported releases of total residual
chlorine on 2014 DMRs.

To understand the magnitude and potential hazard of the discharges, EPA obtained
available average total residual chlorine concentration data for 71 OCPSF facilities from 2014
DMRs, following the methodology outlined in Section 2.1.4. %! EPA compiled and compared
these data to the national recommended aquatic life water quality criteria for receiving water
bodies for chlorine (maximum concentration of 19 micrograms per liter (ug/L) and continuous

2 EPA reviewed total residual chlorine concentration data for OCPSF facilities that report monthly average
concentration values in the 2014 DMR data; not all facilities with total residual chlorine loads report monthly
average concentration data. Additionally, the concentration data includes facilities with permit limits as well as
monitoring requirements for total residual chlorine.
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concentration of 11 pg/L) (ERG, 2016; U.S. EPA, 2016d). The combination of a maximum
concentration and a continuous concentration provide an appropriate degree of protection to
aquatic organisms and their uses in receiving waters and protect from acute and chronic toxicity
to animals, toxicity to plants, and bioaccumulation by aquatic organisms. The criteria consider
factors such as species growth, reproduction, and survival along with quality of the receiving
water (hardness, pH, salinity etc.). DMR data reflect facility effluent measurements, typically at
the end of the discharge pipe (U.S. EPA, 1985). Therefore, although the comparison of aquatic
life water quality criteria to effluent measurements does not determine if water quality criteria in
these facilities’ receiving waters are being violated (since flow, dilution, frequency and duration
are not possible to evaluate), this comparison does provide a frame of reference for better
understanding the magnitude of the total residual chlorine discharges and their potential for
posing a hazard.

Table 4-23 compares the minimum, median, and maximum 2014 average total residual
chlorine concentration data for OCPSF facilities to the maximum and continuous national
recommended aquatic life water quality criteria for chlorine.

Table 4-23. Comparison of OCPSF Facility 2014 Average Total Residual Chlorine
Concentration Data to Water Quality Criteria

Average Total Residual Chlprine Concentration

Number of Minimum Maximam
Data Poings ? {mg/l) {(mg/l)

2014 OCPSF Facility DMR Data 82 0.00002 0.018 1.23
Maximum Concentration Chlorine

Aquatic Life Water Quality Criterion 0.019 mg/L

Continuous Concentration Chlorine

Aquatic Life Water Quality Criterion 0.011 mg/L

Source: DMRLTConcOutput2014 vi, (U.S. EPA, 2016d).
¢ The number of data points is by outfall, not by facility. Some facilities have more than one outfall.

As shown, the median total residual chlorine concentration from OCPSF facilities falls
just below the maximum (acute) concentration aquatic life water quality criterion (0.019 mg/L)
for chlorine, but slightly above the continuous (chronic) concentration aquatic life water quality
criterion (0.011 mg/L).

To further understand the sources, potential impact, and treatment or control of total
residual chlorine discharges, EPA contacted several states that have OCPSF facilities with total
residual chlorine permit limits, presented in Section 4.2.4.1.

4.2.4.1 Summary of Permit Reviews and Information Provided by States Regarding
Discharges of Total Residual Chlorine

EPA contacted four state permitting authorities to discuss total residual chorine
discharges: the lowa Department of Natural Resources (IA DNR), Nebraska Department of
Environmental Quality (NE DEQ), West Virginia Department of Environmental Protection (WV
DEP), and the Texas Commission on Environmental Quality (TCEQ). EPA’s purpose was to
understand how permit limits or other requirements are established, what processes or operations
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at OCPSF facilities lead to total residual chlorine discharges, and how discharges are treated.
Table 4-24 presents the number of OCPSF facilities in each state with 2014 DMR total residual
chorine loads greater than zero. EPA prioritized the four states to contact based on the number of
facilities with 2014 DMR total residual chlorine discharges. In selecting these states, EPA also
considered the stringency of total residual chlorine permit limits. EPA summarizes its
discussions and the information obtained from each state below.

Table 4-24. OCPSF Facility Total Residual Chorine 2014 DMR Discharges by State

State Name Count of Facilities with Loads Greater than Zevo

Towa 24
Texas 17
Nebraska 10
West Virginia 9
Indiana 8
Illinois 7
Louisiana 5
New York 4
Tennessce 3
South Carolina 3
Connecticut 3
Virginia 3
South Dakota 2
Massachusetts 1
Utah 1
Florida 1
Pennsylvania 1
Total 102

Source: DMRLTOutput2014 vI

Towa

EPA contacted the IA DNR to discuss permitting practices for total residual chlorine and
to obtain the permits for four OCPSF facilities accounting for the majority of 2014 DMR total
residual chlorine discharges in Iowa. The state contact also provided information on five
additional OCPSF facilities in the state.

Based on a review of the permits for the top discharging facilities and discussions with
IA DNR, the state typically calculates total residual chlorine limits using water-quality-based
effluent limits (WQBELSs) and Wasteload Allocations (WLA). IA DNR develops a WLA for
each facility that may discharge treated or untreated wastewater into state waters to assure that
the permitted effluent limits meet applicable state water quality standards. IA DNR defines a
WLA as the portion of a receiving water’s total assimilative capacity that is allocated to one of
its existing or future point sources of pollution. IA DNR bases the calculation of the WLA on
conservative assumptions to protect water quality under worst-case scenarios. Total residual
chlorine WLAs are typically calculated using mass balance calculations, taking into account
mixing zones and decay within pipes or in holding tanks (Hieb, 2016). IA DNR uses the total

22 Two of the five facilities for which the state provided information do not have total residual chlorine limits. EPA
did not include these facilities in this review.
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residual chlorine WLA calculated for a facility discharge and information on the source of total
residual chlorine at the facility (use chlorine to treat municipal water, addition of chlorine in its
processes or wastewater treatment, etc.) before deciding to add a total residual chlorine permit
limit.

From review of facility permits, waste streams associated with total residual chlorine
limits contain cooling water, boiler blowdown, and/or reverse osmosis (RO) reject (or a
concentrated stream). Additionally, facilities may be adding chlorine to the wastewater treatment
process in the form of sodium hypochlorite to control biological growth. The state contact stated
that facilities may use a chemical feed of sodium bisulfate to help treat total residual chlorine
(Hieb, 2016). Table 4-26 below provides a summary of the permit information for the seven
facilities identified.

Nebraska

EPA contacted the NE DEQ to discuss permitting practices for total residual chlorine and
to obtain permits for four OCPSF facilities accounting for the majority of 2014 DMR total
residual chlorine discharges in Nebraska. According to the state contact the state uses WQBELs
to calculate water quality limits for individual facilities. These calculations consider mixing
zones. The state focuses on limits for total residual chlorine but will sometimes look at total
available chlorine limits for internal outfalls only (Anderson, 2016).

Most of the OCPSF facilities in Nebraska are ethanol plants that may have total residual
chlorine limits due to cooling tower blowdown where chlorine is used as a biocide. According to
the state contact, the facilities typically treat the chlorine with a sodium bisulfite decholorination
system (Anderson, 2016). From review of facility permits, waste streams associated with total
residual chlorine limits contain cooling water, boiler blowdown, and/or RO reject (or a
concentrated stream). Table 4-26 below provides a summary of the permit information for the
four facilities identified.

West Virginia

EPA contacted WV DEP to discuss permitting practices for total residual chlorine and to
obtain permits for four OCPSF facilities accounting for the majority of 2014 DMR total residual
chlorine discharges in West Virginia. If the facility reports total residual chlorine discharges in
the data submitted with their permit application, the state uses the WQBELSs along with facility-
specific information to determine a permit limit. The state also considers mixing zones and
dilution factors when determining a permit limit. The state contact said that total residual
chlorine limits are more commonly seen for OCPSF facilities compared to other industries
because dechlorination systems are common (Lockhart, 2016). Table 4-26 below provides a
summary of the permit information for the four facilities identified.

Texas

In reviewing 2014 DMR data for total residual chlorine, EPA identified several facilities
in Texas that reported minimum total residual chlorine concentrations on their DMRs instead of,
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or in addition to, either average or maximum concentrations.?* As outlined in Section 2.1.4, EPA
obtained facility minimum total residual chlorine effluent concentrations from DMRs for each
outfall, by reporting period (e.g., monthly, quarterly). EPA averaged the concentrations for each
reporting period to calculate an annual average of the minimum total residual chlorine
concentrations reported per outfall. Table 4-25 presents the minimum, median, and maximum of
the 2014 averaged minimum total residual chlorine concentrations reported by OCPSF facilities
with minimum permit limits. All facilities with minimum permit limits are all located in Texas.

Table 4-25. Summary of OCPSF Facility Minimum Total Residual Chlorine 2014
Concentration Data

Minimum Total Residual Chlorine Concentration

Number of Minimnm Maximum
Data Points * (mg/l) (mo/l)

OCPSF Facility DMR Data 17 0.54 1.94 192.7

Source: DMRLTConcOutput2014 vl
@ The number of data points is by outfall, not by facility. Some facilities have more than one outfall.

EPA contacted TCEQ to understand the circumstances under which a facility would
report a minimum total residual chlorine concentration, to discuss permitting practices for total
residual chlorine, and to obtain permits for the five OCPSF facilities accounting for the majority
of 2014 DMR total residual chlorine discharges in Texas. From its review of the 2014 DMR
data, EPA identified that four of the five OCPSF facilities with the highest total residual chlorine
discharges in Texas have minimum total residual chlorine permit limits, as opposed to average or
maximum limits.

The state contact stated that the minimum limits for total residual chlorine are applied in
a draft permit when the discharge from an OCPSF facility contains sanitary wastewater or
demonstrates a reasonable potential for process-based bacteria to be discharged. In these
instances, the TCEQ follows the guidelines of 30 TAC §309.3(g)(2)** when applying total
residual chlorine limits in a discharge permit for an OCPSF facility (Gibson, 2016).

The Texas Administrative Code 309.3(g)(2) establishes requirements for disinfection of
facility eftfluent and states: “Where chlorination is utilized, any combination of detention time
and chlorine residual where the product of chlorine (Cl> mg/l) X Time (T minutes) equals or
exceeds 20 is satisfactory provided that the minimum detention time is at least 20 minutes and
the minimum residual is at least 0.5 mg/L. The maximum chlorine residual in any discharge shall
in no event be greater than four mg/l per grab sample, or that necessary to protect aquatic life.”

The state contact indicated that it is very common for industrial facilities, including
OCPSEF facilities, to treat sanitary wastewater onsite, rather than route it to a POTW. Table 4-26
below provides a summary of the permit information for the five Texas facilities identified. All

2 Facilities may submit minimum, average, and/or maximum concentration measurements on their DMRs,
depending on the type of limits in a permit, per reporting period (e.g., monthly, quarterly).

2 Available in the Texas Administrative Code.
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permits reviewed for OCPSF facilities in Texas indicate that the facilities are mixing sanitary
wastewater with process wastewater.

Summary of Permit Reviews for Total Residual Chlorine

EPA reviewed 20 OCPSF facility permits, in total, across four states. Table 4-26
summarizes the information obtained from these permit reviews. As shown in the table, seven of
the 20 facilities with total residual chlorine permit limits and/or monitoring requirements are
involved in corn milling and/or ethanol production.

From discussions with states and review of facility permits, EPA concluded that lowa,
Nebraska, and West Virginia calculate total residual chlorine permit limits based on WQBELSs,
that consider mixing zones and dilution factors. EPA also concluded that total residual chlorine
discharges do not likely result from OCPSF process wastewater; a majority of the waste streams
with associated total residual chlorine limits across all of the states include cooling water, boiler
blowdown, and/or RO reject (or concentrated stream), which may be commingled with process
wastewater. In many instances, facilities may be adding chlorine to waste streams that are not
considered process waste streams to control undesirable biological growth. As shown in lowa
and Nebraska, industrial facilities may have process controls in place to address total residual
chlorine discharges, such as dechlorination systems.

In addition, total residual chlorine discharges may result from OCPSF facilities treating
sanitary wastewater, which is commingled with process wastewater. Two West Virginia facility
permits indicate that facilities in this state can commingle sanitary wastewater with process
wastewater; however, the associated outfalls have daily maximum and monthly average permit
limits for total residual chlorine. The state of Texas also allows OCPSF facilities to commingle
sanitary wastewater with process wastewater. In these instances, the state will establish minimum
total residual chlorine permit limits for the purpose of disinfection of the effluent.
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Monthly
Averase Daily
Eacility Facility TRC Maximum | Outfall Waste-
NPDES ID Name Location SIC Code Description Limit TRC Limit sireams

1A0081043 Southwest Council 2869: Fuel grade 001 2.233 2.233 Noncontact Facility
Iowa Bluffs, TA Industrial cthanol mg/L, mg/L, cooling water, chlorinates after
Renewable Organic production 6.163 6.163 softener clarification and
Encrgy Chemicals from corn, Ib/day Ib/day regeneration, RO | dechlorinates
NEC using the dry- reject, and sand | prior to reverse
mill process. filter backwash 0SIMOSIS.
(no process
water is
discharged).
[1A0082279 | ADM Clinton, IA | 2079: Edible | Biological 001 1.067 1.067 Noncontact Facility uses
Bioprocessing® Fats & Oils; | fermentation mg/L, mg/L, cooling water municipal water
2899: using dextrose 3.363 3.363 blowdown (no for cooling and
Chemical feedstock. Ib/day Ib/day process water is | adds sodium
Preparations discharged). hypochlorite to
NEC the cooling tower
water.
1A0079456 | The Denison, IA | 2869: Ethanol 001 0.355 0.355 Noncontact Facility adds
Andersons Industrial production mg/L, mg/L, cooling water, sodium
Denison Organic facility using 0.451 0.451 softener hypochlorite to
Ethanol® Chemicals the dry-mill Ib/day Ib/day regencration, RO | control biological
NEC process. reject, and sand growth.
filter backwash Dechlorination
(no process provided by
water is sodium bisulfite.
discharged).
TA0081248 Plymouth Merrill, TA 2869: Ethanol 001 0.311 0.319 Cooling tower Facility
Energy LLC Industrial production mg/L, mg/L, blowdown, chlorinates and
Organic facility using 0.834 0.856 boiler dechlorinates.
Chemicals the dry-mill Ib/day Ib/day blowdown, RO
NEC process. reject, water
softener
regeneration and
filter backwash.
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Monthly
Averase Daily
Eacility Facility TRC Maximum | Outfall Waste-
NPDES ID Name Location SIC Code Description Limit | TRC Limit¢ streams
TA0000205 | Monsanto Muscatine, 2869: Organic 001 0.663 0.663 Total plant No additional
Company*® TIA Industrial chemical and mg/L, mg/L, discharge to the | information on
Organic plastics 26.462 26.462 Mississippi total residual
Chemicals material & Ib/day Ib/day River. chlorine
resin discharges
manufacturing, provided.
TA0000256 | Roquette Keokuk, TA | 2046: Wet Not provided. | 001 0.393 0.393 Boiler Load limits
America, Com mg/L, mg/L, blowdown. effective 11/09/12
Inc.© Milling 0.638 0.638 to 11/08/17.
Ib/day Ib/day Concentration
limits effective
01/01/15 to
11/08/17.
009 0.393 0.393 RO reject, boiler | Load and
mg/L, mg/L, 103 | blowdown, concentration
103 Ib/day cooling tower limits effective
Ib/day blowdown, etc. 1/1/15 to 11/8/17.
011 0.393 0.393 Cooling tower
mg/L, mg/L, blowdown,
17 Ib/day | 17 Ib/day surface runoff,
heat exchanger
drain drainage,
etc.
012 0393 0393 mg/L, | Wastewater from
mg/L, 14 | 14 Ib/day corn wet milling
Ib/day operations.
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Facility

Monthly
Averase
TRC

Daily
Maximum

Gutiall Waste-

-
NPDESID Name

Location

SIC Code

Limit

TRC Limit

streams

TA0052535 | New Haven Manly, TA 2865: Cyclic | Sodium 003 0.274 0.332 Treated process | Facility is a new
Chemicals Organic methylate mg/L, mg/L, wastewater, discharger as of
Towa, LLC. Crudes; manufacturing. 0.180 0.219 laboratory January 2016. The

2869: Ib/day Ib/day wastewater, facility is using

Industrial contaminated bleach as a

Organic tank farm runoff, | cooling tower

Chemicals boiler additive,

NEC blowdown, therefore, a TRC
cooling tower limit was included
blowdown, RO in the permit.
reject, & filter
backwash.

NEO131334 | Cargill Corn | Blair, NE 2046: Wet Corn milling 001 Monitori | Monitoring | Discharge from The WWTP treats
Milling ¢ Com & cthanol ng only only Cargill’s process and non-

Milling; production. privately owned | process

2869: WWTP. wastewater from

Industrial corn milling and

Organic ethanol

Chemicals; production

2821: facilities as well

Plastics as process

Materials & wastewater from

Resins other plants

within the
complex. Includes
noncontact
cooling tower
blowdown.
002 0.011 0.019 Noncontact Cooling tower
mg/L, mg/L, cooling tower blowdown from
0.014 0.027 kg/d | blowdown. the Cargill corn
kg/d milling facility.
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Monthly
Averase Daily
Eacility Facility TRC Maximum | Outfall Waste-
NPDES ID Name Location SIC Code Description Limit | TRC Limit¢ streams
003 0.011 0.019 Noncontact Cooling tower
mg/L, mg/L, cooling water blowdown from
0.002 0.004 kg/d | blowdown. the Germ facility
kg/d (another facility
onsite).
NEO0134279 | Cornhusker Lexington, 2869: Fuel-grade 001 3/1-5/31: | 3/1-5/31: Noncontact Facility has
Energy NE Industrial cthanol 0.01 0.02 mg/L, | cooling water. scasonal daily
Lexington, Organic production. mg/L, 0.03 kg/d maximuim total
LLC.* Chemicals 0.02 kg/d | 6/1-10/31: residual chlorine
0.02 mg/L, limits.*
0.04 kg/d
11/1-2/28:
0.02 mg/L,
0.03 kg/d
NE0137715 | Green Plains | Wood River, | 2869: Fuel-grade 001 0.010 0.020 mg/L. | Non-process No additional
Wood River | NE Industrial cthanol mg/L wastewater information on
Organic production. including cooling | total residual
Chemicals tower blowdown, | chlorine
RO reject, filter | discharges
backwash, etc. provided.
NEO0138045 | Bridgeport Bridgeport, | 2869: Dry grain 001 3/1-5/31: | 3/1-5/31: Non-process Facility has
Ethanol LLC. | NE Industrial milling ethanol 0.18 0.37 mg/L, | wastewater seasonal total
Organic plant. mg/L, 0.22 kg/d including cooling | residual chlorine
Chemicals 0.11 kg/d water and utility | limits.!
6/1- 6/1-10/31: | wastewalers.
10/31: 0.28 mg/L,
0.14 0.16 kg/d
mg/L,
0.08 kg/d
11/1- 11/1-2/28:
2/28: 1.46 mg/L,
0.73 0.85kg/d
mg/L,
0.42 kg/d
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Monthly
Averase Daily
Eacility Facility TRC Maximum | Outfall Waste-
NPDES ID Name Location SIC Code Description Limit | TRC Limit¢ streams
WV0005169 | Baver New 2821: Plastics & 001 294 pg/L. | 589 ug/L Cooling water, No additional
Material Martinsville, | Plastics Organic stormwatcr information on
Science wv Materials, Chemical runoff, process total residual
2865: Cyclic | Manufacturing water, other. chlorine
Organic discharges
Crudes, provided.
2869:
Industrial
Organic
Chemicals;
WV0000787 | Cytec Belmont, 2869: Organic 001 11/1/15- | 11/1/15- Cooling water, Interim limits &
Industries wv Industrial Chemical 10/31/17: | 10/31/17: stormwater
Inc. Organic Manufacturing Monitori | Monitoring | runoff, process
Chemicals; ng only only water, other.
2899: 001 1171117 - | 1Y/1/17 - Final limits
Chemical 6/30/19: | 6/30/19:
Preparations 28 ug/l. | 57 pug/L
008 1171117 - | 1U/1/17 - Sanitary Final limits
6/30/19: | 6/30/19: wastewater,
6.1 pug/L | 9.7 ng/L cooling water,
stormwater
runoff.
WV0000841 | Sabic Inno Washington, | 2822: Manufacturing | 001 28 ug/L 57 ug/L Sanitary Facility
vative wv Synthetic of ABS wastewater, wastewater
Plastics US Rubber; (acrvlonitrile, stormwater treatment includes
LLC. 2821: butadiene, runoff, process neutralization
Plastics styrene) water, other. system, primary
Materials polymers. 002 Monitori | Monitoring | Cooling water, clarification,
ng only only stormwater rotary screen,
runoff, other. flow equalization,
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Monthly
Averase Daily
Eacility Facility TRC Maximum | Outfall Waste-
NPDES ID Name Location SIC Code Description Limit | TRC Limit¢ streams
006 Monitori | Monitoring | Cooling water, acration,
ng only only stormwater secondary
runoff, other. clarification,
disinfection, and
tertiary filters.
WVO0116416 | Kurcha PGA, | Belle, WV Not Not provided. | 001 Monitori | Monitoring | Cooling water, No additional
LLC provided. ngonly " | only" stormwater information on
runoff. total residual
chlorine
discharges
provided.
TX0006017 | Oxea Bay Bay City, 2869: Organic 001 1.0 mg/L (minimum Treated sanitary | No additional
City Plant TX Industrial chemical limit after a detention wastewater, information on
Organic manufacturing, time of at least 20 process total residual
Chemicals minutes)! wastewater, chlorine
stormwater, discharges
groundwater provided.
from monitoring
wells.
TX0003531 | Equistar Houston, 2869: Synthetic 001 1.0 mg/L (minimum Treated process | No additional
Chemicals TX Industrial organic limit after a detention wastewater, auto | information on
Channelview Organic chemical time of at least 20 shop wastewater, | total residual
Complex Chemicals manufacturing, minutes)’ laboratory chlorine
wastewater, discharges
sanitary provided.
wastewater,
cooling tower
blowdown.
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Monthly
Averase

Daily

Eacility Facility TRC Maximum | Outfall Waste-
NPDES ID Name Location SIC Code Description Limit | TRC Limit streams
TX0005061 | Goodyear Beaumont, 2821: Synthetic 001 1.0 mg/L (minimum Treated process | No additional
Tire & X Plastics rubber, limit after a detention wastewater, information on
Rubber Co. Materials, adhesive time of at least 20 utility total residual
2822: resins, minutes)’ wastewater, chlorine
Synthetic antioxidants & sanitary discharges
Rubber; isoprene wastewater, provided.
2869: manufacturing. process arca
Industrial stormwater.
Organic
Chemicals
TX0006084 | Rohmax USA | Deer Park, 2869: Chemical 001 Monitori | Monitoring | Treated process No additional
TX Industrial manufacturing ng only only wastewater, information on
Organic facility. 009 Monitori | Monitoring | stormwater, total residual
Chemicals; ng only only utility chlorine
2819: wastewater, discharges
Industrial sanitary provided.
Inorganic wastewater.
Chemicals, 010 214 36.0 Ib/day | Reporting outfall
NEC Ib/day created for the
purpose of
regulating the
sum of pollutant
discharges via
001-009.
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Table 4-26. Summary of Permit Information for OCPSF Facilities Discharging Total Residual Chlorine

Monthly
Averase Daily
Eacility Facility TRC Maximum | Outfall Waste-
NPDES ID Name Location SIC Code Description | Outfall Limit | TRC Limit streams
TX0077577 | Ineos Nitriles | Port Lavaca, | 2869: Chemical plant | 001 1.0 mg/L (minimum Demineralizer No additional
USALLC. TX Industrial manufacturing limit after a detention regenerant, information on
Green Lake Organic acrylonitrile, time of at least 20 boiler total residual
Plant Chemicals; acctone minutes)’ blowdown, chlorine
2819: cyanohydrin, cooling tower discharges
Industrial acctonitrile, & blowdown, RO provided.
Inorganic catalyst. reject, treated
Chemicals, sanitary
NEC wastewater,
supernatant from
lime sludge pits.

Source: (IA DNR, 2011, 2012a, 2012b, 2012¢, 2013, 2014, 2016; NE DEQ, 2011, 2012, 2014, 2015; TCEQ, 2007, 2009, 2015, 2016a, 2016b; WV DEP, 2013a,
2013b, 2015a, 2015b)

TRC: total residual chlorine

® Formerly ADM Polymers.

b Formerly Amazing Energy LLC.

¢ No permit fact sheet available for this facility, limited background information provided in the facility permit.

4 From the facility permit, Cargill Corn Milling is a large complex with multiple manufacturing facilities onsite. The complex has a privately owned wastewater
treatment plant which treats process and non-process wastewater from the whole complex.

¢ The facility changed ownership in May 2016, it is now owned by Chief Ethanol Fuels, Inc.

f Seasonal TRC limits are included in the permit to ensure the effluent discharge does not exceed the acute and chronic instream water quality criteria.

¢ Facility has interim permit limits due to construction activities on site.

b Facility has monitoring only requirements until November 2017, then the permit limits become 0.08 mg/L (monthly average) & 0.16 mg/L (daily maximum).

! Facility has minimum total residual chlorine limit.
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4.2.5 OCPSF Category Review of Nitrate Discharges

As described in Section 4.2.2, from the 2015 Annual Review, EPA identified 121
facilities with nitrate releases in the TRI data and concluded that further investigation of nitrate is
appropriate to evaluate whether discharges are industry-wide and present at a level substantial
enough for further treatment. Nitrate does not have limitations under the OCPSF ELGs and was
not identified as a pollutant of concern during the development of the ELGs. Additionally, EPA
has not conducted a detailed review of nitrate discharges as part of recent annual reviews or
studies of the industry, outside of the preliminary review conducted as part of the 2015 Annual
Review.

In the absence of a comparison point directly relevant to the OCPSF category, EPA
compared the effluent nitrate concentration data to a baseline value for nitrate from the
Development Document for the Effluent Limitations Guidelines and Standards for the
Centralized Waste Treatment Industry — Final (CWT Development Document) (U.S. EPA,
2000). In general, the baseline value is equal to the nominal quantitation limit identified for the
method (in the case of nitrate, EPA Method 1620). EPA also compared the concentration data to
ten times the baseline value for nitrate from the CWT Development Document. EPA performed
these comparisons to provide a frame of reference for the magnitude of the nitrate discharges and
to generally assess whether the concentrations are at a level substantial enough for further
treatment (in this case, ten times the baseline value for nitrate identified in the CWT
Development Document is considered substantial enough for treatment).

In addition, EPA compared the concentration data for direct dischargers to the national
primary drinking water regulation for nitrate. The national primary drinking water regulations
apply to public water systems and protect drinking water quality by limiting the levels of
contaminants that can adversely affect public health through setting maximum contaminant
levels (MCLs). The drinking water regulations consider mixing zones and downstream mixing,
while the DMR and TRI data result from facility effluent measurements, typically at the end of
the discharge pipe. Therefore, this comparison merely provides a frame of reference for better
understanding the magnitude of the nitrate discharges and their potential for posing a hazard.
Table 4-27 presents the baseline comparison values and national primary drinking water
regulation for nitrate.

Table 4-27. Baseline Values and Water Quality Criteria for Nitrate

National Primary Drinking
Baseline Value for Nitrate 10x Baseline Value for Nitrate Water Reculation for Nitrate
(mg/L)° (mg/L) (mg/l)
0.5

0.03 10
Source: (U.S. EPA, 2000) (for the baseline values); (U.S. EPA, 2016¢) (for the National Primary Drinking Water
Regulations for nitrate).
Note: The baseline values and the National Primary Drinking Water Regulation for nitrate are reported as nitrate as
nitrogen (NOs-N).
® The baseline value is equal to the nominal quantitation limit identified for EPA Method 1620.

For the current review, EPA focused its evaluation on effluent concentrations of nitrate.
As shown in Table 4-22, 120 facilities reported releases of nitrate to TRI in 2014 (includes both
direct and indirect releases), while only 14 facilities reported nitrate discharges on 2014 DMRs.
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Following the methodology outlined in Section 2.1.4, EPA obtained concentration data
for 13 of the facilities reporting nitrate on DMRs in 2014.% Additionally, EPA identified and
contacted eight facilities that reported direct and indirect releases of nitrate to TRIin 2014 to
gather the underlying nitrate concentration data that formed the basis for the TRI-reported
releases and identify sources of nitrate in wastewater. EPA compiled the DMR and TRI
concentration data supporting this review (ERG, 2016). Table 4-28 presents the facilities EPA
contacted along with information the facilities provided. All eight facilities listed in Table 4-28
provided underlying concentration data used to calculate nitrate releases reported to TRI. EPA
presents its analysis of direct and indirect discharges of nitrate and comparison to baseline values
and water quality criteria in Sections 4.2.5.1 and 4.2.5.2.

To further understand discharges and treatment of nitrate, EPA contacted select states
that have a high proportion of OCPSF facilities with reported nitrate discharges. EPA also
evaluated available treatment technology pollutant removal data. These analyses are presented in
Sections 4.2.5.3 and 4.2.5 4, respectively.

% Only 13 OCPSF facilities have average nitrate concentration data out of a total of 14 OCPSF facilities with nitrate
discharges greater than zero in the 2014 DMR data.
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Table 4-28. Facilities Contacted to Obtain Underlying Concentration Data for Nitrate Releases Reported to TRI in 2014

Facility
Facility Name 1ocation

Direct/Indirect
Dischareer

Facility Process & Treatment Technology Information

Facility produces caprolactam, a monomer used to make
nylon 6 (for use in nylon fibers). Oxidation of organic raw

Concentration
Data Provided®

Reference

DSM Chemicals Augusta, GA | Direct materials during processing forms ammonia and nitrites. Yes (Connell, 2016)
These compounds are then oxidized in the wastewater
treatment plant to form nitrate.
Eastman Kingsport
Chemical Co. N ’ Direct No additional information provided. Yes (Smith, 2016)
Tennessee
Ascend
i/c{a;fgrrirerﬂm;nce Docatur, AL | Direct Nitrate discharges result from the facility’s wastewater Yes (Burke. 2016)
. treatment plant.
Operations LLC -
Decatur Plant
Complex has many facilitics on site, one of which
manufactures dinitrotoluene (DNT). This process can lead to
BASF _ Geismar, LA | Direct high levels of njtra}le in process wastewater. BASF has ‘ Yes (Hillman, 2016)
Corporation incorporated anoxic zones in their treatment system to allow
removal of nitrate and has seen removal rates of up to 99
percent in certain conditions.
Nitrate may be generated by the nitrification of organic
Invista Camden nitrogen-containing compounds in the facility’s acrobic
Lugoft, SC Direct biological wastewater treatment plant. The organic nitrogen- Yes (Twait, 2016)
Plant -
containing compounds result from wet scrubbers that capture
vapor by-products from the production of nylon.
Honeywell Hopewell
International Inc. VA ’ Both No specific treatment for nitrate at the facility. Yes (Parker, 2016)
Hopewell Plant
Eastm.an . West .. . . .
gll(lflmcal Resins Elizabeth, PA Both No additional information provided. Yes (Petrosky, 2016)
Egi?henncal i;lgcagould, Indirect No additional information provided. Yes (Field, 2016)

* FPA compiled the concentration data provided by the facilities into a spreadsheet to support the analyses discussed in this section (ERG, 2016).
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4.2.51 Evaluation of Direct Discharge Nitrate Concentrations

EPA obtained and compared the 2014 nitrate concentration data for direct discharging
OCPSF facilities to the baseline value, 10 times the baseline value, and the national primary
drinking water regulation for nitrate, as identified in Table 4-27 (0.05 mg/L, 0.5 mg/L, and 10
mg/L, respectively). Table 4-29 presents a summary of the average OCPSF direct discharging
facility nitrate DMR and TRI concentration data as well as these comparison values. As shown,
the median concentrations for the TRI data and the DMR data fall an order of magnitude above
10 times the baseline value (0.5 mg/L). Both TRI and DMR median concentrations fall below the
national primary drinking water regulation (10 mg/L). Approximately one third of the nitrate
concentrations in both DMR and TRI data fall above the national primary drinking water
regulation. These data suggest that nitrate may be present at a level significant enough for further
treatment, but generally below concentrations deemed unacceptable for drinking water.

Table 4-29. Comparison of OCPSF Facility 2014 Average Direct Discharge Nitrate
Concentration Data to Baseline Values and Drinking Water Standards

Number of Average Nitrate Concentrations (mg/l)
Data Type Data Points * | Minimum Median

2014 OCPSF Facility TRI Data 12 0.01 2.41 141°
2014 OCPSF Facility DMR Data 14 0.09 2.90 68
Baseline Value 0.05 mg/L

10x Baseline Value 0.5 mg/L

National Primary Drinking Water

Regulations for Nitrate (MCL) 10 mg/L

Sourcc (ERG, 2016; U.S. EPA, 2000, 2016¢).
The number of data points represents the number of outfalls, not facilities. Some facilities have more than one
outfall.

b The maximum concentration is likely an outlier. It is an order of magnitude, or more, higher than the nitrate
concentrations reported by other direct discharging facilities.

4.2.5.2 Evaluation of Indirect Discharge Nitrate Concentrations

Only twelve OCPSF facilities (of the 120 that reported releases of nitrate to TRI in 2014)
reported indirect releases of nitrate to TRI. EPA contacted three facilities and obtained the
underlying concentration data that formed the basis for their reports of indirect nitrate releases to
TRI. EPA compared these nitrate concentration data to the baseline value and10 times the
baseline value for nitrate, shown in Table 4-27 (0.05 mg/L and 0.5 mg/L, respectively). Table
4-30 presents the average indirect discharging facility nitrate concentration for each of the three
facilities. As shown, all three facilities’ average nitrate concentrations are orders of magnitude
higher than the baseline value and 10 times the baseline value. However, because of EPA’s
facility selection method, these data represent concentrations from facilities reporting the highest
indirect releases of nitrate to TRL
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Table 4-30. Comparison of OCPSF Facility 2014 Average Indirect Discharge Nitrate
Concentration Data to Baseline Values

Facility Name and Location Average Nitrate Concentration

Honeywell International, Hopewell, VA 4.80 mg/L
Eastman Chemical, West Elizabeth, PA 199 mg/L
First Chemical Corp, Pascagoula, MS 77.7 mg/L
Baseline Value 0.05 mg/L
10x Baseline Value 0.5 mg/L

Source: (ERG, 2016; U.S. EPA, 2000)

4.2.5.3 Summary of Permit Reviews and Information Provided by States Regarding
Discharges of Nitrate

As part of this review, EPA contacted WV DEP because West Virginia had the highest
percentage of OCPSF facilities with nitrate discharges in DMR (five out of fourteen total).
EPA’s purpose was to collect additional information on the development of permit limits to
further inform EPA’s understanding of the nitrate discharges.

The WV DEP contact stated that if a facility reports nitrate discharges with their permit
application, the state calculates the reasonable potential for discharge to violate water quality
standards. The state uses the water quality standards along with facility-specific information to
determine a permit limit. The state contact stated that nitrate limits are usually seen in permits
from OCPSF facilities only if the facility manufactures organic chemicals containing nitrogen, as
these facilities typically discharge nitrate at levels requiring further treatment (Lockhart, 2016).
The state contact provided facility permits and fact sheets for the three OCPSF facilities with the
largest nitrate discharges in the 2014 DMR data. Table 4-31 presents a summary of the permit
information for these three OCPSF facilities, including nitrate permit limits or monitoring
requirements. Only one of the facilities has permit limits for nitrate.
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Table 4-31. Summary of Permit Information for Three West Virginia OCPSF Facilities

Monthly
Average
Nitrate Limit

Daily
Maximum
Nitrate Limit

Gutiall
Waste Streams

Eacility
NPDESID | Facility Name Location SIC Code Description

2869: 171715 ) /1715 . Treated process
. 10/31/17: 10/31/17: T
Industrial 001 o . wastewater, Interim limits®
. o Monitoring Monitoring .
Cvtec Belmont Organic Organic only only cooling water,
WV0000787 yiee ’ Chemicals; Chemical treated ground
Industries Inc. wVv ) . 11/1/17 — 11/1/17 —
2899: Manufacturing. ) ] water, and
. 6/30/19: 6/30/19: . .
Chemical 001 - . stormwater Final limits
. Monitoring Monitoring
Preparations runoff.
only only
2822:
Synthetic Manufacturing Lo
Sabic Rubber; of ABS ‘S‘;I:tgya o
Innovative Washington, | 2821: (acrylonitrile, - , BN
WV0000841 Plastics US WV Plastics butadiene. 001 93 mg/L 155 mg/L i[l(;r;rfl? a‘[rcz)rCess None.
LLC Materials, styrenc) P
. water, other.
Synthetic polymers.
Resins
I o Cooling water,
WVOll6416 | RurchaPGA. | g o wy | Mot Not provided. | 001 | Monitoring ) Monitoring - o None.
LLC provided. only only off

Source: (WV DEP, 2013, 2015)
 Facility has interim permit limits due to construction activities on site.
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4.2.5.4 Evaluation of Available Treatment Technology Performance Data for Nitrate

EPA reviewed recent literature compiled in the IWTT Database to identify emerging
treatment technologies that are being evaluated and/or implemented within the OCPSF industry,
or that are being evaluated and/or implemented in other industries, specifically for the removal of
nitrate (for more information on the IWTT Database, see Section 6.2 of this report).

EPA queried the IWTT Database for treatment of OCPSF wastewater, which produced
no articles with pollutant removal data. EPA then queried IWTT for performance data on the
treatment of nitrate in general. Table 4-32 summarizes these systems and their treatment
effectiveness. All but two are pilot scale. The systems described in Table 4-32 may not
specifically target nitrate removal; however, they do remove high percentages of nitrate. The
studies do not show consistent nitrate effluent concentrations, are mostly pilot scale, and are not
specific to the OCPSF industry. In addition, the studies also evaluated process wastewater that
likely was not commingled and potentially diluted by other non-process waste streams, as may
be the case for the DMR nitrate data discussed above. Despite these caveats, the nitrate effluent
concentrations are generally similar to or lower than the 2014 DMR OCPSF facility median
nitrate concentrations discussed above.
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Table 4-32. Summary of Wastewater Treatment Technologies for Nitrate

Effluent
Wastewater Treatment Technology { oncentration Treatment
Parvameter {(Ovrder of Unit Processes) Industry Scale Reference
(Hayes &
Adsorptive Media 2 50.0% Full Sherwood,
Petroleumn Refining 2012)

Nitrate Membrane F11tr?1t10n, Ion Exchange, and 28 88.8% Pilot (sz_burg &
Reverse Osmosis Cansino, 2009)
Acrobic Fixed Film Biological Treatment NR < 100% Coal Mining Full (Reinsel, 2010)
Flow Equalization, Membrane Filtration, and <0 Ferroalloy . (Benito & Ruiz,
Reverse Osmosis 0.42 97.5% Manufacturing Pilot 2002)
Anaerobic Fixed Film Biological Treatment and 0.01 99.99, Pilot (Munirathinam,
Membrane Filtration ) B Coal Minin etal, 2011)
Anacrobic Fixed Film Biological Treatment and 07 97 70 ’ & Pilot (Gay, et al.,
Moving Bed Bioreactor - S 2012)

Nitrate (s N) | 5 ation 18 10.0% | Textile Mills Pilot g%‘ig‘)ensh ctal.,
Granular-Media Filtration, Membrane Filtration, — o Electnca} and . (Huang, ct al.,

] . 0.73 51.3% Electronic Pilot
and Reverse Osmosis 2011)
Components

NR — Not Reported.
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4.2.6 OCPSF Category NPRI Analysis

EPA evaluated the utility of using data from Canada’s NPRI to identify potential
additional pollutants that may be present in industrial wastewater discharges from facilities in the
U.S,, as indicated by their presence in industrial wastewater discharges from facilities in Canada.
Section 2.2 of this report provides a general overview of the NPRI analysis and methodology.
This section presents EPA’s review of the NPRI data specific to the OCPSF Category.

4.2.6.1 NPRI Analysis Overview

EPA compared water release data in TRI to data reported in Canada’s NPRI for the
OCPSF Category to identify pollutants reported in NPRI, but not captured in the TRIL For those
pollutants, EPA compared the reporting requirements between NPRI and TRI to understand the
impact of any reporting differences (e.g., are the thresholds for reporting similar, do groups of
reported chemicals include the same set of individual compounds, etc.) and further evaluated the
potential for releases of these pollutants in the U.S.

For this analysis, EPA evaluated 2013 TRI and NPRI data, the most recent data available
for both datasets at the time of review. EPA processed the data as described in Section 2.2 to
obtain the relevant industry category, pollutant names, facility counts, and water releases for
each of the datasets. For facilities associated with the OCPSF Category, EPA compared the list
of pollutants with water releases reported to NPRI and TRL

In 2013, 43 Canadian OCPSF facilities reported water release data for 42 pollutants to
NPRI, while 644 U.S. OCPSF facilities reported water release data for 156 pollutants to TRI. As
shown in Table 4-33, EPA identified nine pollutants reported to NPRI that were not reported to
TRI by OCPSF facilities in 2013. Five of the nine pollutants are not included on the EPCRA
Section 313 Chemical List for Reporting Year 2013 (2013 List of TRI Chemicals), therefore,
facilities are not required to report releases of these pollutants (U.S. EPA, 2014b).
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Table 4-33. Pollutants Reported by OCPSF Facilities to 2013 NPRI but not to 2013 TRI

On 2013 List Number of NPRI OCPRE Percentase of all NPRI
of TRI Facilities Reporting DCPSE Facilities
Pollutant Name Chemicals® Pollutant Release to Water | Reporting Water Release

2-Butoxyethanol N 2 5%
Chlorine Y 1 2%
HCFC-123 and all isomers Y 1 2%
HCFC-124 and all isomers Y 1 2%
Isopropyl alcohol Y 4 9%
Nonylphenol and its ethoxylates N 2 5%
Octylphenol and its ethoxylates N 2 5%
Phosphorus (total) Ne 10 23%
Sodium fluoride N 1 2%

Source: NPRICompare2013, TRILTOutput2013 vi1, (U.S. EPA, 2014b)

HCFC: Hydrochlorofluorocarbons

a Refers to pollutants included in the 2013 List of TRI Chemicals, regardless of whether water releases were
reported for the pollutant.

b Chlorine is in gaseous form, and not expected to be released to water under typical conditions (U.S. EPA, 1998).

¢ The 2013 List of TRI Chemicals only includes Phosphorus (yellow or white). Yellow and white phosphorus, both
allotropes of elemental phosphorus, are hazardous pollutants that spontancously ignite in air. During the 2006
Anmual Review, EPA identified that facilities were incorrectly reporting discharges of total phosphorus (i.c., the
phosphorus portion of phosphorus-containing compounds) as phosphorus (vellow or white) (U.S. EPA, 2006).
Therefore, EPA concluded that it was appropriate to exclude all phosphorus (vellow or white) discharges reported
to TRI, and has made such adjustments to the data, beginning with the 2011 Annual Review (U.S. EPA, 2012).
Total phosphorous (as reported in NPRI) is not included in the current List of TRI Chemicals (for reporting year
2015).

4.2.6.2 NPRI Pollutant Analysis

EPA identified nine pollutants reported to NPRI in 2013 that were not reported to TRL
All but phosphorus were reported to NPRI by less than 20 percent of reporting facilities. Because
phosphorus was reported to NPRI by 23 percent of facilities, EPA performed a more in-depth
analysis of this pollutant.

No OCPSF facilities reported total phosphorus releases to TRI in 2013 because total
phosphorus is not a TRI-listed pollutant. However, TRI does include one form of phosphorous
on the 2013 List of TRI Chemicals, known as yellow or white phosphorus (U.S. EPA, 2014b).
Historically, as part of its annual review process EPA excludes yellow or white phosphorus
reported to TRI from its analyses because this elemental form of phosphorus is insoluble in water
and is not the same form of phosphorus commonly measured in wastewater (U.S. EPA, 2012).
According to NPRI reporting guidance, total phosphorus does not include yellow or white
phosphorus; NPRI includes yellow or white phosphorus as a separate pollutant (Environment
Canada, 2015).

EPA compared the magnitude of the phosphorus releases reported in NPRI to available
2013 DMR data for phosphorus. The 2013 NPRI total phosphorus releases ranged from 2
pounds to 2,200 pounds, as shown in Table 4-34. The total phosphorus discharges reported by
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the top ten discharging OCPSF facilities in DMR range from 8,720 pounds to 190,000 pounds, as
shown in Table 4-35. These top ten facilities account for approximately 90 percent of the total
2013 DMR total phosphorus discharges reported by OCPSF facilities. In general, total
phosphorus releases reported by OCPSF facilities on DMRs in the U.S. are higher than total
phosphorus releases reported in NPRL

Though several facilities report total phosphorous discharges on DMRs, phosphorus does
not have limitations under the OCPSF ELGs. In addition, EPA has not previously reviewed total
phosphorous discharges for the OCPSF industry as part of recent annual reviews. Total
phosphorous does not have an associated toxic weighting factor and subsequently does not
appear in EPA’s TRA. See Section 2 of EPA’s 2015 Annual Review Report for more
information on toxic weighting factors and EPA’s TRA (U.S. EPA, 2016a).

Table 4-34. Top 2013 OCPSF Facilities Reporting Total Phosphorus Releases to NPRI

Direct Pounds | Indirect Pounds | Total Pounds
of Pollutant of Pollutant of Pollutant
Facility Name Eacility Location Released Released Released

London London, ON 0 2,200 2,200
Welland Plant Niagara Falls, ON 2,000 0 2,000
Jungbunzlauer Canada Inc. Port Colborne, ON 1,820 0 1,820
Same Lachine, QC 0 441 441
Novozymes Canada Ottawa, ON 0 313 313
Mississauga Plant Mississauga, ON 0 284 284
Virox Oakville Oakville, ON 0 185 185
Burlington Burlington, ON 0 165 165
Longford Mills Plant Longford Mills, ON 7.50 0 7.50
Winnipeg (Ms54) Winnipeg, MB 0 2 2
Total 3,830 3,600 7,430

Source: (Environment Canada, 2014).
Note: Facilitics report pounds of pollutant released directly to surface waters or indirectly to POTWs.

Table 4-35. Top 2013 OCPSF Facilities Reporting Total Phosphorus Discharges on

DMRs
ICL-LP America, Inc. Gallipolis Ferry, WV 190,000
Cytec Industries, Inc. Willow Island, WV 54,700
Dupont Fayetteville Plant Fayetteville, NC 48,700
Honeywell International, Inc. Hopewell Plant | Hopewell, VA 36,900
Dak Americas LLC Cape Fear Site Leland, NC 17,600
MPM Silicones LLC Friendly, WV 16,000
gﬁctglgg I](;hemical Co. South Carolina West Columbia, SC 13.700
Dupont Spruance Plant Richmond, VA 12,900
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Table 4-35. Top 2013 OCPSF Facilities Reporting Total Phosphorus Discharges on

DMRs
Sabic Innovative Plastics U.S. LLC Washington, WV 10,600
Geo Specialty Chemicals Trimet Products
Group Allentown, PA 8,720
All other OCPSF dischargers of total phosphorus (44 additional facilities) 43,900
Total 454,000

Source: DMRLTOutput2013 vi.

4.2.7 Summary of the OCPSF Category Review

From its evaluation of total residual chlorine and nitrate discharges, EPA learned:

Total residual chlorine. Total residual chlorine does not have limitations under the
OCPSF ELGs; however, EPA identified 102 facilities with reported discharges on
2014 DMRs. The review of DMR average concentration data demonstrated that the
median total residual chlorine concentration for OCPSF facilities falls just below the
maximum (acute) concentration aquatic life water quality criterion (0.019 mg/L), but
above the continuous (chronic) concentration aquatic life water quality criterion
(0.011 mg/L) for total residual chlorine. This comparison provides an indication that
the magnitude of any hazard associated with total residual chlorine discharges is
relatively small.

The review of facility permit limits and discussion with state permitting authorities
demonstrated that total residual chlorine is often added to cooling tower blowdown
and other non-process wastewater to inhibit biological growth. Discussions with the
IA DNR and NE DEQ suggest that (at least in these states), the permitted waste
stream is subsequently dechlorinated using sodium bisulfate/bisulfite. Additionally,
some facilities, specifically in Texas and West Virginia, combine sanitary wastewater
with non-process or process wastewater. In Texas, state code establishes requirements
for disinfection of facility effluent, and in these instances, facility permits establish a
minimum total residual chlorine limit of 1.0 mg/L, often without establishing daily
maximum and monthly average permit limits for total residual chlorine. Iowa,
Nebraska, and West Virginia indicated that total residual chlorine limits are based on
state water quality criteria, that consider mixing zones and other factors applied when
deriving water quality-based permit limits.

Collectively, the data suggest that OCPSF facilities may be adding chlorine to
disinfect cooling tower water or other non-process wastewater, or to disinfect
commingled sanitary wastewater. In states other than Texas, facilities have daily
maximum or monthly average total residual chlorine permit limits based on water
quality criteria designed to protect the receiving water body.

Nitrate. Nitrate does not have limitations under the OCPSF ELGs; however, EPA
identified 120 facilities with reported releases to TRIin 2014. The review of available
facility nitrate concentration data in DMR and data provided by facilities reporting to
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TRI demonstrated that the majority of nitrate concentrations are likely present at
levels that could be reduced by further treatment based on a comparison to the
baseline value and the national primary drinking water regulation for nitrate. The
review of available treatment technology information in IWTT for industries other
than OCPSF demonstrated that the effluent concentrations associated with these
treatment technologies are generally lower than the 2014 DMR OCPSF facility
median nitrate concentrations; however, the technologies reviewed did not
specifically target nitrate removals and were not specifically applied to OCPSF
wastewater.

e EPA’s review of NPRI identified nine pollutants that were reported to NPRIin 2013,
but not to TRI. EPA focused its review on total phosphorus, as it was the only
pollutant reported by more than 20 percent of the OCPSF facilities to the 2013 NPRL
TRI does not require facilities to report discharges of total phosphorus, therefore,
EPA compared the magnitude of the 2013 NPRI discharges to total phosphorus
discharges reported in 2013 DMR data. In general, total phosphorus releases reported
by OCPSF facilities on DMRs in the U.S. are higher than total phosphorus releases
reported in NPRIL
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4.3 Pulp, Paper, and Paperboard (40 CFR Part 430)

As part of the 2015 Annual Review, EPA initiated a preliminary category review of the
Pulp, Paper, and Paperboard (Pulp and Paper) Category because it ranked high, in terms of toxic-
weighted pound equivalents (TWPE), in the final 2015 toxicity rankings analysis (TRA) (U.S.
EPA, 2016a). EPA previously reviewed discharges from this category as part of the Preliminary
and Final Effluent Guidelines Program Plans in 2004 — 2013 (U.S. EPA, 2004, 2006b, 2007,
2008, 2009b, 2011, 2012, 2014a, 2014b). During its 2006 Effluent Guidelines Program Plan
development, EPA also conducted a detailed study of this category (U.S. EPA, 2006a).

From its 2015 TRA and preliminary category reviews, EPA decided that the Pulp and
Paper Category warrants further review, specifically related to the discharges of lead and lead
compounds (lead), mercury and mercury compounds (mercury), manganese and manganese
compounds (manganese), and hydrogen sulfide (U.S. EPA, 2016b). The Pulp and Paper
Category effluent limitations guidelines and standards (ELGs) do not regulate any of these
pollutants. As part of this review, EPA further evaluated the discharges of these pollutants to:

e Understand the process operations at pulp and paper mills that generate the pollutants
and how the mills are currently managing their wastewater.

e Understand how permitting authorities currently regulate discharges of the pollutants.

e Decide if the concentrations of lead, mercury, or manganese in effluent discharges are
present at levels that could be reduced by further treatment.

e Review more recent data, specifically for hydrogen sulfide, to identify any changes in
releases reported since the 2015 Annual Review.

e Identify advances in industrial wastewater treatment technology performance for
reducing discharges of the pollutants.

e Identify additional pollutants potentially present in mill industrial wastewater
discharges in the U.S., not currently captured in discharge monitoring report (DMR)
data or Toxics Release Inventory (TRI) data.

Section 4.3.1 provides a background of the Pulp and Paper Category (40 CFR Part 430),
and Section 4.3.2 provides a summary of the results of the previous ELG planning review related
to the Pulp and Paper Category. Sections 4.3.3 through 4.3.6 present EPA’s current review
approach and evaluation of the Pulp and Paper Category, including results from EPA’s continued
review of the top pollutants in the category, evaluation of available treatment technology
performance, and the results of the additional pollutant analysis. Section 4.3.7 summarizes
EPA’s current review of the Pulp and Paper Category.

4.3.1 Pulp and Paper Category Background

The Pulp and Paper Category includes mills that manufacture pulp from wood and other
fibers, produce paper and paperboard from pulp, or convert paper and paperboard into products
such as boxes, bags, and envelopes (U.S. EPA, 2009a). Pulp and paper mills vary in size, age,
location, raw materials used, products manufactured, production processes, and effluent

4-72



ED_002429_00002811-00112

4—FEPA’s Continued Preliminary Review of Categories Identified From the 2015 Toxicity Ranking Analysis
Section 4.3—Pulp, Paper, and Paperboard (40 CFR Part 430)

treatment systems. The following subsections present an overview of the Pulp and Paper
Category ELGs and their applicability.

4.3.1.1 Pulp and Paper ELGs

EPA promulgated initial ELGs for the Pulp and Paper Category (40 CFR Part 430) in
1974 and 1977, amended the regulations in 1982 and 1986, and promulgated a major amendment
covering toxic pollutants in certain subcategories in 1998. The 1998 "Cluster Rule" also
promulgated toxic air emission standards (national emission standards for hazardous air
pollutants (NESHAPs)) for the industry under the Clean Air Act. The ELGs regulate discharges
from 12 subcategories, shown in Table 4-36. For a more detailed history of the existing
regulation, see EPA’s 2006 detailed study report for the pulp and paper industry (U.S. EPA,
2006a).

Table 4-36. Pulp and Paper ELGs Subcategories

Subpart Subcaterory

Dissolving Kraft

>

EPA-HQ-2019-003729

Bleached Papergrade Kraft and Soda

Unbleached Kraft

Dissolving Sulfite

Papergrade Sulfite

Semi-Chemical

Mechanical Pulp

Non-Wood Chemical Pulp

Secondary Fiber Deink

Secondary Fiber Non-Deink

Al=l—jm|a|miom|g|0|w

Fine and Lightweight Papers from Purchased Pulp

-

Tissue, Filter, Non-Woven, and Paperboard from Purchased Pulp

Source: 40 CFR Part 430

4.3.1.2 Pulp and Paper Category Applicability

The Pulp and Paper regulation applies to any pulp, paper, or paperboard mill that
discharges or may discharge process wastewater pollutants to the waters of the United States, or
that introduces or may introduce process wastewater pollutants into a publicly owned treatment
works (POTWs). For the purpose of its annual reviews, EPA considers the following 25 North
American Industry Classification System (NAICS) codes and eight Standard Industrial
Classification (SIC) codes to be part of the Pulp and Paper Category, as identified from the
NAICS-Point Source Category (NAICS-PSC) and SIC-PSC crosswalks developed for the 304m
Annual Review (U.S. EPA, 2009b). The 25 NAICS codes are:

e NAICS 321113: Sawmills

e NAICS 322110: Pulp Mills

e NAICS 322121: Paper (except Newsprint) Mills
e NAICS 322122: Newsprint Mills
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NAICS 322130:
NAICS 322211:
NAICS 322212:
NAICS 322214:
NAICS 322215:
NAICS 322221:
NAICS 322222:
NAICS 322224:
NAICS 322231:
NAICS 322291:
NAICS 322299:
NAICS 322211:
NAICS 322212:
NAICS 322214:
NAICS 322215:
NAICS 322221:
NAICS 322222:
NAICS 322224:
NAICS 322231:
NAICS 322299:
NAICS 326112:

Manufacturing

Paperboard Mills

Corrugated and Solid Fiber Box Manufacturing

Folding Paperboard Box Manufacturing

Fiber Can, Tube, Drum, and Similar Products Manufacturing
Nonfolding Sanitary Food Container Manufacturing

Coated and Laminated Packaging Paper Manufacturing
Coated and Laminated Paper Manufacturing

Uncoated Paper and Multiwall Bag Manufacturing

Die-Cut Paper and Paperboard Office Supplies Manufacturing
Sanitary Paper Product Manufacturing

All Other Converted Paper Product Manufacturing
Corrugated and Solid Fiber Box Manufacturing

Folding Paperboard Box Manufacturing;

Fiber Can, Tube, Drum, and Similar Products Manufacturing
Nonfolding Sanitary Food Container Manufacturing

Coated and Laminated Packaging Paper Manufacturing
Coated and Laminated Paper Manufacturing

Uncoated Paper and Multiwall Bag Manufacturing

Die-Cut Paper and Paperboard Office Supplies Manufacturing
All Other Converted Paper Product Manufacturing

Plastics Packaging Film and Sheet (including Laminated)

The eight SIC codes are:

SIC 2653:
SIC 2655:
SIC 2656:
SIC 2657:
SIC 2671:
SIC 2672:
SIC 2674
SIC 2679:

Corrugated and Solid Fiber Boxes

Fiber Cans, Tubes, Drums, and Similar Products

Sanitary Food Containers, Except Folding

Folding Paperboard Boxes, Including Sanitary

Packaging Paper and Plastics Film, Coated and Laminated

Coated and Laminated Paper, Not Elsewhere Classified

Uncoated Paper and Multiwall Bags

Converted Paper and Paperboard Products, Not Elsewhere Classified

In 1980, EPA estimated that the Pulp and Paper ELGs applied to approximately 706
mills. Approximately 378 mills discharged directly to surface waters, 248 mills discharged
indirectly to POTWs, and 12 mills had both direct and indirect discharges. Additionally, 54 mills
recycled their wastewater (no discharge). EPA did not categorize the remaining 14 mills due to
insufficient data (U.S. EPA, 1980).
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EPA identified 233 pulp and paper mills reporting water releases to TRIin 2014, with
158 mills reporting direct releases to surface waters, 67 mills reporting indirect releases to
POTWs, and eight mills reporting both direct and indirect releases (TRILTOutput2014 vi). EPA
identified 154 pulp and paper mills that submitted 2014 DMR data to the Integrated Compliance
Information System for the National Pollutant Discharge Elimination System (ICIS-NPDES)
(DMRLTOutput2014 vI). While these numbers appear to show a decline in the number of pulp
and paper mills discharging since the 1980s, due to the limitations of the DMR and TRI datasets,
EPA does not have an exact count of how many mills currently are subject to the Pulp and Paper
ELGs. See Section 2.1 for a discussion on the limitations of DMR and TRI data.

4.3.2  Summary of the Results of the 2015 Annual Review for the Pulp & Paper Category

During the 2015 Annual Review, EPA identified TRI releases of lead, mercury,
manganese, and hydrogen sulfide for further review. The paragraphs below summarize the
results of EPA’s previous review regarding these four pollutants (U.S. EPA, 2016b).

o Lead and mercury. In 2013, 172 mills reported lead releases and 84 mills reported
mercury releases, out of a total of 226 mills reporting water releases to TRI. The Pulp
and Paper ELGs do not regulate either of these pollutants. EPA concluded that further
investigation of these pollutants is appropriate to evaluate if concentrations are
present in mill effluent at a level that may warrant further treatment.

o Manganese. In 2013, 112 mills reported releases of manganese out of a total of 226
mills reporting water releases to TRI. Further, it has been nearly 10 years since EPA
conducted the Pulp and Paper detailed study in which it evaluated and compared
manganese concentrations to treatable levels. For these reasons, EPA concluded that
further investigation of manganese is appropriate to evaluate whether concentrations
are present in mill effluent at levels that warrant further treatment.

e Hydrogen sulfide. Hydrogen sulfide was added as a TRI reporting requirement in
2012. In 2013, 98 mills reported hydrogen sulfide releases to TRI; seven mills
accounted for 80 percent of the hydrogen sulfide releases, with the top mill
accounting for 27 percent of the releases. The top mill confirmed their 2013 TRI
hydrogen sulfide release data but stated that wastewater treatment system
improvements had led to decreased hydrogen sulfide discharges in 2014. EPA
contacted industry trade associations and learned that pulp and paper mills may use
total sulfide, rather than dissolved sulfide concentrations, to calculate their hydrogen
sulfide releases. Industry trade associations suggest that this may result in
overestimates. One trade association has developed a new sampling system that may
enable improved measurement of dissolved sulfides, and thus mitigate the
overestimates of hydrogen sulfide releases in TRI. Due to the number of mills with
hydrogen sulfide releases in TR, lack of historical release data (releases have only
been reported to TRI since 2012), and possible overestimation of hydrogen sulfide
relea